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YOUR CHOICE-smart either way 



Over 140 software driven functions 

82 x 24 or 82 x 20 screen format — software selectable 

High resolution 7x12 matrix characters — P-31 green phosphor 

Upper/lower case character set — plus graphics character set 

56-key alphanumeric keyboard — plus 12-key cursor, numeric pad 

Internal editing functions — insert, delete, scroll, roll, slide, etc. 

Parallel printer I/O port 

50 to 38,400 baud operation — programmable 

Cursor type, cursor position, print control characters, protected fields, 
shift inversion, dual intensity and many other features 



8212— twelve-inch diagnonal screen or 8209 — nine-inch diagnonal screen 




SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344-0241 




from the 8 bit 6809 microprocessor allowing it to 
outperform many 16 bit systems 



With the UnlFLEX™ Operating System, the 
8 bit 6809 microprocessor can 
perform as well as larger CPUs In a multi- 
user, mulll-tasklng environment 

Independently developed from the 
ground up, UnlFLEX '" closety models the 
features found In the UNIX™ Operating 
System. And In two years of use, Uni FLEX" 
has proven the abilities of the 6805 to 
pe iform large system functions when 
Incorporated into a properly designed 
mainframe. 

Some of the features supported Include. 

• full multi-user, multitasking capabilities 

• hierarchical file systems 

• device independent I/O 

• lourGigabytedlskcapaclties 

• lull file protection 

• Inter-taskcommunicatlonvla pipes 

• I/O redirection 

• taskswapplngforefftclenlmemory 
usage 

• full random access files 

• comprehensive shell command 
language 

• foreground-background Jobs 

• electronic mail and printer spooling 

• system accounting facilities 



The support sottwo re currently available 
for use under UnlFLBC* is extensive. 
Asampllngoftheprogramsavollable 
Includes: 

• native C compiler (full 
implementation) 

• native Pascal compiler 

• FORTRAN 77 ANSI Subsetcomplier 

• COBOL compiler with ISAM files, Report 
Writer* Sort/Merge 

• Extended BASIC Interpreter 

• Extended BASIC precompiler 

• textedftlngand processing sottwo re 

• enhoncedprlnterspooler 

• varlelyofabsoluteand relocatable 
assemblers 

• debug and diagnostic packages 

Technical Systems Consultants, Inc also 
offers a line of single user FLEX 1 " sdffwa re 
products lor 6800 and 6809 processors 
Forlhose having an absolute needforo 
1 6 bit processor. UnlFLEX*" wlllbeovall- 
able through OEM licensing arrange- 
ments for the 68000 microprocessor. 
Please call or wille for additional 
information on Individual products or 
OEM licensing arrangements. 

UNIX " li a trademark of Bell Laborolonei 
REX" and UrtRW owlroaemotkj ot Technical 
SyjIerojConjultonrj.tnc. 




technical /y/tem/ 
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Portions of the text for 68 MICRO JOURNAL was prepared 
using Hie fallowing furnished hard/software. 
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Send All Correspondence To: 

Counter Publishing Center 
68 MICRO JOURNAL 

5900 Cassandra Smith 

P0 Box 849 

Hlxson, TN 37343 

615 842-4600 

Copyrighted 1983 by Computer Publishing, Inc. (CP I ) 

68' Micro Journal Is published 12 times a year by 

Computer Publishing Inc. Second CJass Postage 

Paid ISSN 0194-5025 at Hlxson, Tenn. and 

additional entries. Postmaster: send Form 3579 to 

68' Micro Journal, PO Box 849, Hlxson. Tennessee. 

SUBSCRIPTION RATES 

USA 

1-Year 124.50 2-Years $42.50 3-Years 164.50 

FOREIGN 

See Page 52 

I tees Submitted for Publication 

Articles submitted for publication should be 
accompanied by the authors full nan, address, date and 
telephone number. It Is preferred that articles be 
submitted on either 5 or 8 inch diskette In TSC Editor 
format or STYLO format. All diskettes will be returned. 

The following TSC Text Processor commands ONLY should 
be used (due to our proportional processor): .sp space, 
.pp paragraph, ,fl fill and .nf no fill. Also please do 
not format within the text with multiple spaces. The 
rest we will enter at time of editing. 

STYLO commands are all acceptable except the ,pg page 
command, we print edited text files In contlnous text. 

All articles submitted on diskettes should be In TSC 
FLEX" format, either FLEX2 6800, or FLEX9 6809 any ver- 
sion. 

If articles are submitted on paper they should be on 
white 8X11 bond or better grade paper. No hand written 
articles (hand written or drawn art accepted). All 
paper submitted articles will be photo reproduced. 
This requires that they be typed or produced with a 
dark ribbon (no blue), single spaced and type font no 
smaller than 'elite' or 12 pitch. Typed text should be 
approximately 7 Inches wide (will be reduced to column 
width of 3 1/2 inches). Please use a dark ribbon! 

All letters to the editor should also comply with the 
above and bear a signature. Letters of 'gripes' as well 
as 'praise' are solicited. We attempt to publish all 
letters to the editor verbatim, however, we reserve the 
right to reject air/ submission for lack of 'good taste'. 
We reserve the right to define what constitutes 'good 
taste'. 

Advertising: Commercial advertisers please contact the 
68 Micro Journal advertising department for current 
rate sheet and requirements. 

Classified: All classified must be non-commercial. 
Maximum 20 words per Classified ad. Those consisting of 
more than 20 words should be figured at ,J5 cents per 
word. 20 words or less $7.50 minimum, one time, paid In 
advance. No classified ads accepted by telephone. 
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The GMX 6809 CPU III 



The QM1X 6809 CPU m board is an advanced design, 
spoctflcally Intended lor use with mum-user, mulfl-tasklna opercfl- 
lng systems. 

Bum on a multi-layer circuit board and utilizing high-speed 
high-density logic, the GMX CPU HI enhances the perlormance 
ol the 2MHz. 68B09 by providing such features as I byte/micro- 
second DMA block trans) ers trom memory to memory or be- 
tween memoiy and I/O devices, and advanced memoiy man- 
agement with 2K segments and seamen) attributes Trie board 
aulomaBcalty arbitrates DMA contention between fie on 
board DMA and external DMA devices such as disk controUers 
The 2K memory segments allow more etk3enl memoiy usage 
Trie segment altnbutes allow the trapping at oul-oi-range 
memory references wnte protecDan. and a hardware single 
step function lor software debugging 



The bocud prevents the execution ol cprknn illegal Instruc- 
tions trom crashing the system by monflorirtg Interrupts to 
the 6809 and Its response to them. 11 the processor doss not 
respond to an Interrupt within 128 clock eyries the board resets 
the 6809 and asserts a special reset vector The system can then 
dose down the oSendlng task and resume normal operation 
This also limits the length ol tune that Interrupts can remain 
racked by a user, preventing users trom keeping the system 
trom task svtVhing and servicing other users. 

To further protect the system, the CPU board supports sepa- 
rate user and system "states" with auVmflrJc svfehing to the 
system state in response to Interrupts and system (SW!) culls, 
Certain Junctions and memory areas coo only be aacBSsBd in 
the system state, preventing unav/thoraed accesses. 




The GMX CPU III also Includes a full function ttme-oj-day 
dock with year and automatic leap year/dayrigtil savings time 
correction, and a 2K scratchpad ram. bath with battery back- 
up, lb provide precision timing functions, a 6840 PTM with 
a separate 500 KHz. provision (0025%) time base escalator 
is Included. The oscillator ts easily user replaceable to provide 
other tune base frequencies (7S0 KHz. maximum) The single 
EPROM socket will accept 2K. 4K or 8K EPROMS. wlih a maxi- 
mum ol 4K mapped Into the system address space at any 
one time Scflwure swlcMng is Implemented by selecting the 
upper or lower hall of an 8K EPROM under hardware or sod- 
ware control 



OS-9 GMX in Operating System 

OS4 GMX in is an enhanced OS-9 I*vel II that takes lull 
advantage ol the lectures ol the GMX CPU HL As a result the 
system Is taster, more memoiy efficient and a more secure 
multi-user, multi-tasking operating system than the original OS-9 
GIMDC IS. while retaining complete software compatibility 
Throughput is enhanced by the memory to memory DMA arid 
trie automatic task swlcMng. while the memory attributes and 
Qtegal Inaruchan trapping protect the system and individual 
users trom each other SNjratte system modules m RAM are 
write proteOed to prevent tampering Memory mapping In 2K 
segments and the ability to load modules In non-aanOguous 
RAM provide more efficient memoiy utilization Each task can 
be allocated a full 64K ol RAM. with no operating system over- 
head in the tasks address space 



UnlFLEX for the GMX 6809 CPU III 
and Intelligent I/O boards is in 
development. 



□(TUX 1337 West 37th Place • Chicago. Illinois 60609 • (312) 927-5510 • TWX 910-221-4055 



THE COMPLETE 6809 




Mow available 

from 



MICROWAR6 

5835 Grand Avenue 
Des Moines, Iowa 50312 
515-279-8844 
Telex: 910-520-2535 



"UNIX is 3 trade/rwri ol Sea Laboratories 05 9 isa trademark oi iwcrowraoe arx) Motorola- ire 
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FLEX™ USER NOTES 

THE 6800-6809 BOOK 

By: Ronald W. Anderson 

As published in 68 MICRO JOURNAL" 

The publishers of 68 MICRO JOURNAL are proud to announce the publication of Ron Anderson's FLEX USER NOTES, in 
book form. This popular monthly column has been a regular feature in 68 MICRO JOURNAL SINCE 1 979. It has earned the 
respect of thousands of 68 MICRO JOURNAL readers over the years. In fact, Ron's column has been described as the 
'Bible' for 68XX users, by some of the world's leading microprocessor professionals. Now all his columns are being 
published, in whole, as the most needed and popular 68XX book available. Over the years Ron's column has been one of 
the most popular in 68 MICRO JOURNAL. And of course 68 MICRO JOURNAL is the most popular 68XX magazine 
published. 

As a SPECIAL BONUS all the source listing in the book will be available on disk for the low price of: FLEX '" format only — 5" 
$1 2.95 — 8" $16 95 plus $2.50 shipping and handli ng, if ordered with the book. If ordered separately the price of the disks 
will be: 5" $17.95 — 8" $19.95 plus $2.50 shipping and handling. 

Listed below are a few of the TEXT files included in the book and on diskette. 

All TEXT files in the book are on the disks. 



LOGO.C1 File load program to offset memory — ASM PIC 

MEMOVE.C1 Memory move program — ASM PIC 

DUMP.C1 Printer dump program — uses LOGO — ASM PIC 

SUBTEST.C1 Simulation of 6800 code to 6809, show differences — ASM 

TERMEM.C2 Modem input to disk (or other port input to disk) — ASM 

M.C2 Output a file to modem (or another port) — ASM 

PRINT.C3 Parallel (enhanced) printer driver — ASM 

MODEM.C2 TTL output to CRT and modem (or other port) — ASM 

SCIPKG.C1 Scientific math routines — PASCAL 

U.C4 Mini-monitor, disk resident, many useful functions — ASM 

PRINT.C4 Parallel printer driver, without PFLAG — ASM 

SET.C5 Set printer modes — ASM 

SETBAS1 C5 Set printer modes — A-BASIC 

(And many more) 

"Over 30 TEXT files included in ASM (assembler) — PASCAL — PIC (position independent code) TSC BASIC-C, etc. 

NOTE: .C1..C2. etc. = Chapter 1, Chapter 2, etc. 

This will be a limited run and we cannot guarantee that supplies will last long. Order now for early delivery. Delivery 

is expected to start middle of June 83. 

Softcover — Large Format 

Book only: $7.95 + $2.50 S/H 

With disk: 5" $20.90 + $2.50 S/H 

With disk: 8" $22.90 + $2.50 S/H 

See your local S50 dealer/bookstore or order direct from: 

Computer Publishing Inc. 

5900 Cassandra Smith Rd. 

Hixson, TN 37343 

(615)842-4601 

"FLEX is a irademark ol Technical Systems Consultants 
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Universal Data Research, Inc. Introduces 




Ml 




300 Baud Acoustic 
300 Baud Direct _ 



300 Baud Auto Answer 
1200 Baud Direct 



1 200 Baud Auto Answer 

300/1200 Auto Answer 

300/1200 Auto Dial 

Modem 2 Port I/O Card 

with speed select 

Printer Special: Okidata 82A 



$149.00 
$179.00 
$219.00 
$449.00 
$499.00 
$549.00 
$599.00 
$119.00 

$449 



Dealer Inquiries Welcome • Call or Write For Free Catalogue 



FLEX* and UniFLEX* 

software for the 6809 




OATA BASE 
MANAGER 



CUSTOMER 
PROGRAM 



GVEN 
PROC 



DOR 
HOGRAM 



OHDER 
FNTRY 



ACCOUNTS 
RECEIVABLE 



/ 



INVENTORY 



GENERAL 
LEDGER 



s 



PURCHASE 
ORDER 



ACCOUNTS 
PAYABLE 



PAYHOLl 



Integrated 
Business Programs 



Accounts Payable 



Accounts Receivable 

General Ledger , 

Inventory 2 

Payroll 



Data Base Manager 
Word Processing 

Software 

WP Menu 

P Control 



FLEX UniFLEX 
$295 _ $395 

$295 $395 

$295 $395 

$295 $395 

$295 $395 

$350 $450 



$295 



$395 
$150 
$150 




MNIVERSAL\J1 
k I1ATA \1 

RESEARCH* 
|NC. 



'HCX & UihFLE/ nib li.ittuiri.ii ks nl fitchiucal Srslvms 



2457 Wehrle Drive. D-68. Buffalo. NY 14221 
PHONE (716) 6 31-3011 

Dealer Inquires Welcome 
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TMP (Total Management Planning) 

OS-9 SOFTWARE 

THESE OFF-THE-SHELF APPLICATION PACKAGES HAVE CHANGED THE PICTURE 

FOR PROFESSIONAL SOFTWARE USERS 



Here ere the comprehensively 
supported OS-9 application soft- 
ware packages that discerning 
professionals are selecting today. 
Each one runs stand-alone or 
In combination with other TMP 
packages. 

TMP/CALC Is a neiu generation 
"Electronic Spreadsheet' package 
thai goes a quantum leap beyond 
ordinary CaJc software. Superior 
speed, and extra features like 
Dynamic Calculations and Dy- 
namic Overlay, mean you can 
change a (jell anywhere on the 
spreadsheet and gel automatic 
updates wherever they belong. No more 
"wrap-around' - since output to the print 
er Is formal Ie4. "Help" screens piompl 
without erasing data, and the rows and 
columns on any worksheet are limited 
only by available memoiy. 
ONLY S250 

TMP/Manager Is a structured database 
manager, and Is the ultimate driving 
force behind any total Management/ 
Marketing Planning system, tls built in 
selecl/sort/mcrgc module — and optl 
mized machine code — makes It super 
fast, and provides unusually nimble data 
manipulation characteristics. Other out- 
standing features arc detailed prompt 
Ing. easy Idenllfleallon of data fields, and 
an excellent security system. 
ONLY 9300 

TMP FrreFonn fills the void between a 
structured DHMS and wo id processing; 
It's an "electronic Index canl" package 
with an endless list of valuable appllca 
lions such as parts cataloging, look up 
inventories and listings of rtrty kind. 
Type anything on up to 32.000 electronic 
"cards" of up to 9 ]>ages each that re- 
side In "file dtawcrs" Ulatabascs) Up to 
13 keywords can call each page. 
ONLY 8150 

TMP/Front-End Integrates any or all 
of Ihc packages described atx>\e. and 
Integrates TMP with word-processors. 
BASIC and other high level languages. 
NO CHARGE with TMP/Managcr 





TMP PACKAGES ARE 
EXCEPTIONALLY FRIENDLY. 
EACH COMES WITH 
MULTI-MEDIA TRAINING 
AND OUTSTANDING 
DOCUMENTATION 

AUDIO CASSETTE TRAINING TAPES 
arc provided with each TMP software 
package. These crisp, professionally pro 
duced training aids take a new user 



through "hands-on" exercises that In- 
stantly build confidence, and minimize 
reference to manuals. 

CLEAR DOCUMENTATION is specially 
prepaied for each TMP package. 
Remarkably readable because 
ihey arc conversational In style 
and logically organized, this ser- 
ies of manuals .further assures 
quick user comfort and pro 
duclMly with TMI' software. 
Includes sections on how lo best 
utilize the system: integrating 
user-written software with TMP 

[MCkages. and other bonus topics. 

VIDEOTAPE PROGRAMS are available 
to TMP Healers. They dramatically lake 
ihc viewer into real business environ 
merits for a close look at how a TMP 
software package Is utilized. Video pro 
grams can be iwrsonalized for specific 
organizations. Programs may be speci- 
fied for rnatsl popular lape formats. 

THE BOTTOM-LINE IS THIS: Software 
Is only as effective as lis training and 
documentation. TMP packages are In 
comrxjmMe In both areas. 



RUN TMP IN A SMOKE SIGNAL CHIEFTAIN'" COMPUTER 
TO EXPERIENCE THE KIND OF SPEED AND POWER YOU 

CAN EASILY AFFORD TODAY 

Endurance Certified Chieftains arc con 
sistcntly among the fastest computers 
In CPU and I/O speeds according lo 
the widely rcs|X*led HKNCIIMARK RE 
POUTS. That, combined wllh almost 
legendary reliabillly. makes Chieftains 
the logical choice In computers using 
OS 9 operating systems. 

Configurations range from lloppy disk 
systems lo multi-user, mulll tasking 
Winchester hard disk systems with lape 
back- ulx performance approaching main- 
frames at pi Ices you can live- wllh. 

TMP software packages for m«st OS-9 
systems arid Chlellain computers arr 
offered exclusively from Smoke Signal. 
Inquiries from non-Smoke Signal dealers 
arc InMled. Call (2131 B«9 9340. 



SMOKE SIGNAL 

Chieftain Computers 

31336 Via Colinas • Westlake Village, CA 91362 

(213) 889-9340 
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ELEKTRA Means Quality 



00 
550 00 
5T5 00 



ELEKTRA CABINET Made of lieavyw ight 090" th-cn Hummum Interior >i IS-I/S^" 
wide by2t 7/6 deepby 6-3 4" high Heavy duty AC line cord AC fuieholder EMI 
Mlfr Fanwilh Itlter Back panel has lOculouls lor O type dataconnectors Front pa si 
ha* hoy orvolt power sw.tch. 2 illuminated push builon switches (Reset «n<r 
N Ml Abort) and two CjlOull lor 5-1 4 dlftk dimes 52 00 

Filler Piate lor f-t-4 onve opening SI0O0 Fan Filler SlOOO 

POWER SUPPLY mghesl Quality linear power supply CONSERV AT IVELV jated al 15* 
n &■. 3a @ I0v- 3a ® -l6v 3 pfvAiflry mpjls for i.grn lateo, and heavy toading 
220* Version i?W00 llOvVers.on $175 

DISK REGULATOR OARD WITH CABLESStanderd verson lor 2flopp y drivts 
Heavy duty vara. on tor t Wmchesier drive and 1 'loppy drive 
ELEKTRA UNIVERSAL MOTHEflBOAAD Heavyweight 124" thick ift" long, by 9 
wide I 1 memory (SO Pm) Hols * or 8 stall may be cui all tor shortening lo 14 oi 10" 
lengths '«»p*ctrr«4* BIO i)0 pmj siols Complete address decoding qI I O sJats 
Cnc-ce oi 4. 6. or '* addresses p*H OiM Base addies* lor i O siols can be place*! at 
32 6* or 128 byle increments respectively t spacing belween aH rhemory and I/O 
tiolfl Eiiended address. ng capat»i>ly for both memory and >'0 Porta to* meeting S5- 
50C but apacifiCaiiOAS On board baud rat* generator nHh IO« and high rings* 
providing jumper selectable rales o* 75 imougn 39*00 lor each rjl lha five baud rale 
Imei Slow device circij) try per milling 1MH< 30 pm d'SK controllers to run with 2 MHz 50 
Pin CPU boards Bareboard w/documenatlon SBC 00 

Kil w/cjoJd connedo'8 S320 00 Assembled w gold aonnactors S380 00 

Kil w/tin connectors $240 00 Assembled w/ttn connectors $300 00 

ELEKTRA CHASSIS Includes cabin 61 i lOv power suppJy power supply sbles. 
standard disk regulator board with power cables, moinetboard wiin gold square pin 
connectors, as bled and tested $85000 

ELECTRA CPU 9/9 Use either me 6902 or 6808 Ho run 6800 soltware) or 6609 Has 
provision tor up to 32716 E proms, l K scratchpad UC6Q40 triple timer and an options 
baud rale generator providrng bdud rales I'om 1 10 Ihrougn 36 400 baud in Iwo user 
selectable ranges The board supports DMA by either halt or BUSREQ when a fje09 
CPU if used The board will run any o* Ihe MfKBUG" compatible monitors in me 
6802 6808 mode and S&UG-E MUWBuG and MICRQBUGin the6B09mDde vers-ons 
ot OS-9" Level I are available 

Barebdard 5*0 00 Kit S 225 00 Assembleo 1275 00 

2K6oOOMUMBUG 5*0 00 2« 6809 MICflOBUG S30 00 See 4K HUMBUGS nealpagn 
Optional Baud Rale Generator 525 00 

ELEKTRA OPS DUAL PORT SERIAL CARDF.is tr>esianoa/d 30 pm SS SO bus I'D slot 
Can becondguredlor a addresses par pon win theflpo't 2 addressed highc* ihgnihe A 
porior tor 1 6 addresses per pon with ihe B pel a addresses hignar lhanihe A port Each 
porl is terminated el two 16 pm dip sockela. one socket configured for modem end the 
oine* lor terminal Of printer RTS CTS. DTR DCD. and DTfl are appropriately 
implemented Each port has mdapendeni seieclion ot baud rale Eech porieliows the 
interrupt reyuesl to be independently jumpered to the iROor fiRQ/NMI bus line 
Bareboard 520 00 Kit WG 06 Assembled 580 00 

Gables (Iwo needed per board) Each 520 00 

ELEKTRA DPP DUAL PORT PARALLEL CARD Fits Ihe tlandjrd 30 P-n SS-SO bus I.O 
slot Cen be used in either ihe a or 16 addresses per 1.0 stot configuration occupying 
Ihe first tour addresses ot me l/Osioi Thedtrecitonoitrne TTLuullerscan be controlled 
by either on board tump** connectors or by a signal trom the peripherals Themlerrupl 
request lines lor each pott maybe individually jumpered loennsr the lROo< FiRO NMl 
bus line 

Ba aboard 520 00 Kit 560 00 Assembled 58000 

Cables (Iwo needed per board) Each 520 00 

ELEKTRA 0-5 Dual drive cebinel tor 5-1 4 drives witn pewer supply 

hne cord, luse power sw.tch and power cable to drive* 125 00 

ELEKTRA HO-5 IHeavy duty version pi D-$p*c>eg» above! 150 00 

Ei-EKTRA SHD.StSuper heavy duly Powers I Winchester and I 1 ppyj 175 00 

5' nbbon cabin for dual 5 la dish drives 4000 

ELEKTRA D-8 Dual drive cabinet, power supply ps cable tor tT duvet 350 00 

6 ribbon cable tor dual 8 dish d"*es 45 00 

GOLD 10 PIN CONNECTORS iSpedy male w square pms or ren>pie) IS 

Tml 10 PIN CONNECTORS ( Specify male * square pins or femaler 50 



Prices and inveniory are subject to change wiihuui advance nofrce 
This ad is our catalog 



WARNING AAA Chicago Computer Center does noi provide repair or diagnostic 
service (or customer assembled kits AAA CrucaQD Computer Conner does warranty 
and mftimain s&fvice lor our assembled Ooards The cuitortier ii-rouid careful ty Take mirj 
considerahon ihw imeii dilferendai separating our ht\ and assembled prices when 
making his choice ot purchase 

We nave introduced our line Qt compiler equipment with me purpose or of term g ihe 
higftesl quality of components possible at affordable Puces These products are 
■ mended lor OEM applications where ii is ine responsibility ot the purchaser lo 
integrate tnese components with suitable memory, disk coniroJiert. drives, and 

software along wilh I/O lermmatt to fprrn working computer Systems 

AAA CHICAGO COMPUTER CEN TEA 

t20 CHESTNUT LANE • WHEELtNG I L 60090 

,3i2j i 59 -0450 

Technical consult won available 4 PM lo 6 PM most weekdays Closed evenings and 

weekends 

TERMS Minimum order $20 00 Shipping and nan dlmgeslimates within Ihe Continental 
U S add 3* | MINIMUM 52 60) Illinois residents add 6S> sales tax We will relund your 
Overestimated shipping and handling charges Foreign shipping and handling add 10S 
I MINI MUM 5 10 00 j Foreign order s mus1 be prepaid «n U S dollars Heavy loreignrtern* 
wii be sfiippejd air freighl collect Please phone between 4 PM and 6PM weekdays il 
queshons arise regerding snipping tees Maaler Charge Visa and American Express 
bono red 

Our apology We areno* staffed toanswer technical mqu*>e« throuontnemaii Pleas* 
pftojn* Mr lee tviicaf Ae4p durmg I h» hours indicated above »ne too r*equ*nt c/ujr>g*ng 
of our inventory and prices makes il uneconomical to publish a catalog Our ads are 
intended to serve that purpose Puces end inventory are subject lo change without 
advance notice 

S9/M MM Dtnri t i head 2 neadt 

30 oay guaeenlM CDC COC 

S-i 4 Jc tracks 225 00 299 00 

Vl/4". fJO bKki N/A 375 00 

MP1 Service Manual (Specify 40 or 60 track! 

B", 77 backs OS/00 Oume DT-fl i5?5 00 



i head 


iiooy 


2 tiaadl 2 heads 


MPI 


Sicme ■ 


MPI OUME 


25000 


ssaoo 


32SO0 JMOO 


3 S00 


335 00 


42500 450 00 
30 00 


SDD 


nam*! t Severn 1 350 00 



Plektra 

COMPUTER PRODUCTS 




SMOOTH" Software 



i Alio) our sotiwsireis copyrighted and an nghls ere reserved Source it either suppled 

or optionally available At enira cost so thai the purchaser can cncxMy our programs lor 

hws o nose Licensing however >s redo ired lor commercial resale J 

SUPER MODEM PROGRAM 

Single character commands lor Simplicity 

Hardware independent (No interrupts required) A smnes modem n eonnacled to an 

MC6650 (serial inter fa eel and the control tetmirt I rs connected to an MC66S0 <Or 

MC6820 when used w>th the video version ot GMXSUG'I 

Transmit manually 10 diSlflni computer 

Transmit dish files ftexl) ol any tenglh lo distant computer 

Receive and save dish files (to* Oof any length oniocaildish system it sen d»r.g computer 

does not support an Xon x-oil p/oiocol Mien ihe received t ites are limited m sice by me 

Computer memory 

Tested lor lull dupfex operation at speeds up lo 9600 baud (CRT terminal must bo 

capable ol operating at a baud rale mgher than the one Ihe modem is operated at) 

Half dupie» option ■ n case drstani compiler doesn't echo 

Echo option so user can simulate a time sharing system (Super Modem Program 

doesn't support auto-answer bill the source is provided for those mdiwduals who wish 

lo adapt pur program lo inen soecigi needs > 

Replaces Cfl wilh CR/LF (user option) lor those using timesharing sysle s lhatdont 

Iransmil LF's 

Slow d is k file tranSmi I based on char acler varificalion (plus uier insiallad liming loopsri 

necessary) for useontrmeBfiartngsyslemslo which dtsk files cannot beseniaiapeoOs 

suOQestied by the baud iaia 

Please specify 6800 or 6609. SSB or FLEX " 5 or 8 

Manual and disk with both source and object code $75 00 

STA DARD MODEM PROGRAM 

Same as Super Modem Program above but willwul ECHO option. CRrl.F lor CR option 
slow disk uteiransmii option, nor X-on/K-ofloption Receplonol disk files is limited to 
those small enough to completely fiT wilhin the receiving buffer 

lease soecily 6600 or 6809. SSB or FLEX" S or 8" 
Manual with instructions, source IrShng, and flow chart, disk wilh 

belli $du<c* and object code 54500 

Manual with ihslrucitOns. source toting, and How chart 25 00 

MANUAL AUTO AUTO ANS 

ANSWER ANS ER AUTO-DIAL 

N,A 449 00 499 00 

W9 00 399 00 N/A 

14900 179 00 NA 

H9 00 N/A N A 



MODEMS (By us Robotics) 

Aulo-Dia* t Hayes compjnWe 
300> 1700 Baud duett connaKl 

1 200 Baud 1 1 20 cpi] direel conneci 
300 Baud (30 cps). direct connect 
300 Baud (30 cps), acoustic 



We will be closed from July 30th through August 21st. 

THESE ADS ARE OUR CATALOG 
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GIMIX CLEARANCE SALE 



6 NEW ELEKTRA PRODUCTS 



OUR 
LIST PHICE 
Relay dnvttr board 538 68 250 00 

Filler Plale UK 10 00 

Cabl* ISer w Pal I/O) 2* 95 2000 

•48 lloppy controller 228 5S 175 00 

Double on* in card ea 22 50 00 

32K (fiilh I6K i MIX) 175 00 

S4K mummy board 478 67 45000 

Oual prt aer . 2 cablet 178 33 14000 
Uemlrame 1396 i9 090 00 

•59 Computer System 296a 59 2400 00 
S4 X IB Video Boe/d» 198 71 10000 

iflKMem Bde most w/cnlrl reg 145 00 
93L42? RAM chips 12 needed tor GIMIX D 



OUR 
LIST PHICE 
6800 CPU om id (used) 244 03 12500 
Bi dill* gen bond 68 93 $5 00 

■ 4fl Hoppy com roller 19& 48 150 00 

r» eonlrol w/GMX FLEX 328 26 270 00 
•SOMU con w/GMI FLEX 616 66 470 00 
56K memory board 425 00 

Single p«1 hi l cable 113 36 90 00 
Duelpil pai w/2 cables 136 32 110 00 
•29 Compiler System 2*96 29 2000 00 
•49 Computer SySlem 3246 49 2600 00 
4K PPO PROM Bd and Burner 125 00 
FKwet/Aooit Toggle Switcn 20 00 

kT| each 20 00 



SMOOTH" Software 



ALL IN ONE 

Editor - Teat Processor - Maying Labels 

Mailing Lisla - Use a/iy CRT lermmal and punier 

Supports Editing commands such as bollom, ctanga delete, tmd. insert |singlehne| 

input (multiple hoea). list. next, oveiley lwhii curs r editing, character deletion and 

insertion}, overs tr ike (for selected darker text), print restart, let top underline, up. and 

verify 

Support* Teat Processing commends tucn as block copy, block move, centering, 
margin Juttilicehon (widen and narra w paging, and labbmg 

Mailing Lteti and Labed. Use the tame mailing itsi disk iHe (wilh protected areas! tor 
bolh mailing labels and repeal kilters Repeal letters are personally mat mod to eacn 
person or selected persons on the mailing list 

Moel PowerlulFrte Handler tourid in any editor Append one file to tne end or anotner.or 
insflit (merge) one Tits into enoiher as .Je signaled By Ihe line pointer Pnnl speoheo 

imes to you' pnntar or to a disk ine Edd tiles larger inan the lem butfor Does not 
produce output tiles when not desired Oelete disk tiles Irom the editor 
Printer command*. Control characters can be senl to the printer lor format control 
etiner diroclty from Ihe control terminal or by imbedding inem in tne text The set 

command con!ems interlace initialisation and character output ro tmes to support the 

SWTPC Mp-C interface as wen es ihe standard serial and parallel interlace* Jumps aro 

also provided to user supplied printer routines User selects ihe pen address |0 thru 1' A 

or BI thereby eliminating the need tor Ihe user to install prmler software routines Editor 

can be initialised for either 4 or 16 addresses, per port 

Editor allows exiling to either the monitor or DOS and then reenter iWarmStarl} without 

destroying previously prepared lexl >n tne buffer Tne PestaM command erases 

content* in me buBe* without Ihe user having to reload the Editor 

The Editor eiiows ihe user to toggle between lull tfubie* (no echd) and hall duplex 

(echo) as needed It responds to com ands in botn upper and lower case and can be 

used to create assembler source code and Basic programs as well As le»;t 

Speedy 6600 or 6809. SSB or FLEX * 5 ' oi 6 
Printed source lun no is available For en additional 
AIM rv One. Wnie'n Spot), and Spen"n Ft* package 
Software by Technical Systems Consultant . Inc. 

0O3 |incru(fes Editor and Assembler} 

Editor Of Assembler 

68000 Cross Assembler on 6609 

6609 Cross Assembler on 6600 or 6600 FLEX * Utilities 

Text Processor or Son/Merge Package or 6609 FLEX " utilities 

Extended Basic 

Basic Precompiler [speciiy standard or extended) 

Pascal 

Debug Package or Diagnosis Package 

6M9 Relocating Assembler A Linking loaoei 

Fortran (Require* Relocating Assemblei A Linking Loader) 

ortian |vVilh Relocating Assembler 6 Linking Loader) 
Cooot 

SMOOTH and ELEKTRA are trademarks o' AAA Chicago Computer Center 
FLEX and UnlFLEX are trademarks ol Technical Systems Consultants, inc 





75 00 




35 00 




250 00 


UnlFLEX" 


FLEX" 


w 1 yr mm 




550 00 


150 00 




50 00 


300 00 


250 00 




100 00 


15000 


75 00 


200 00 


100 00 


1S0O0 


50 00 


300 00 


200 00 


75 00 


75 00 


17500 


15000 


350 00 


275 00 


450 00 


375 00 


750 00 


500 00 



ELEKTRA » PIN PROTOTYPING BOARD 20 00 

ELEKTR 50 PIN PROTOTYPING «0 RD 4000 

ENGINEER'S 'FUN BOX" by ElEKTRA Coni.ptiier cabinet with high quality 10 amp 
power supply EMI filler. Fan Large enough to hold the standard sue SS-50 type 
motherboard 22b 00 

tVM STATIC MEMORY BOARDS w*lh goid aonrtvclora [ton available) As*emo*ed and 
leafed With S6K RAM installed S200OO With 6a« RAM insisted $3*9 00 

12 and 24 MEG BYTE ELEKTR A0O-ON WINCHESTER SYSTEMS (See below lor 
pricing) 

ORDER — WRITE UP COMPUTER PROGRAM Screen or-enled wnre up lorni with 
Cursoi edrlirg Oil* aet-f end bjbjq, printer cdrwia/ie usmg •••nr e*a».abrs un. versa* pnne- 
oui fo> ma ComCAAar program can Da weed to *> «e up purchase orders peckmg MM. 
account statements, plus more Program is written «n<BQ> aaaampter language and does 
not require reverse 1 video Routines are included lo support screen wrap around m hotn 
directions in case your video ternnna( does not Source is provided so Ihe customer can 
modify the program il he wishes. Comments are provided lor adaptation to Lear Siegler 
and TerovideG CRT terminals the program can be easily adapted to other terminals it 
MOMEUP HO-PEUP and ERASE and direcl cursor addtessmg codes are xnown CR LF 
and BS are Ihe only D (het codex used Available Tex 6609 FLEK 1t00 00 



SPECIALS 



Modems (Up la S100 00 otf iisf) See out ad on the previous page 
SSS BFO Floppy OiSxControllerB (Version 3) Run FLEX or SSB OOS ISO 00 

MICHOBUG |2K. 6509 0.a0y HUM^ U C 0y p e'«' Stark) 3000 

Cat 300 Baud *cou»iic Modem (oa'Y 1 '•M> /"S00 

SWTPC 4K Memory $15 00. flK Memo«y $40 00 MP-C $10 00, MP-LA $60 00 
SWTPC Chassis, PS MB 125 00 'SWTPC MP-7A(OnJr 1 ten) ISO 00 

High speed tape read e> SSOOO ' MPIor SejnwntS" d rwe» 1Z500 

Remex tT OS.'OD (Specto*) $35000 ' RAoons to* MX-flO $699 

7SO0 

«sc» 



4K 6609 HUMBUG 

4K 6800 HUMBUG tRAM needed 01 SAOOO and SD0O0) 

Other HUMBUG versions including video versions are available 
Spell n Fi* by Peter Stark 
Wnlen Spell by Peter Stark 
Dynamite Disassembler 
SUPER SLEUTH Disassembler Syslem <J10s 00 tor OS. 9 versioni 

Software by M.crowars rWn-Ttme 

Syalami Corp Pacfcage 

OS-9" Level One Opeiahng System 

OS-9"* Level Two Operating System 

BASlCOfi" 100 00 

OS-9" Macro Tent Editor 

QS-&" Intoraclive Assembler 

OS" tntetective Debugger (D«k version) 

CIS CobOl Compiler 40000 

Pascal Corns lie' 100 00 

Miooware yearly suppori service 13200 00 for OS-9 Level 21 

SWTPC 

6609 SWTPC FLEX * DiSk and manual <OiSk only 15 001 

DC-4 Oisfc Controllei ISS.DS SD CD S-l 4 1 

S32 Univsrsai Static Memory Board |witnout memory cnips) 



iBdate 


Source 


Minml 


75 00 


400 00 


a* if 

40 00 


75 00 


N A 


40 00 


7500 


N A 


25 00 




300 00 


1500 




300 00 


10 00 




100 00 


10 00 


50 00 


N A 


80 00 


too 00 


N A 


40 00 



176 56 
75 11 
60 00 
99 00 

OOltCI 
w.'man 
200 00 
500 00 
200 00 
125 00 
125 00 
50 00 
900 00 

40000 

75 00 



MP.H 27t6Eprom Proaiemmer 
MPL2 Dual Porl Parallel 
MPM laaaembledl 
MP-OB 2UHi 6609 CPU Board 



SBJG E [2716 compiVDlel 2500 

MPS! Dual Pon Sanial 12000 

MP N Calculator Board |mil 54 95 

MPT Inteir pi Timer II tell) 92 00 

Smolie Signal Broedcaallng 

DCB-4A OouOle Denmy Controllei Boerd lor 5" and 6" with DOS 

SSB OOS [Spedy fMO or E609. BFO or OC8-4A S" or S | 

SE92/SA92-5 (6809 Edn Ajjm lor OOS) 

SSB Momtpr (Specify 6800/6609 96006/ SE00S/SF7E8) 

SSB version ol FLEX" Iwilno jl Editoi end Aasentferl 

LMB-IA Motherboard 

SCS-B9 5809 CPU Bona 

PAft-l Dual Poil Paiallel Boerd 

SER-2 Dual Port Seiial Boerd witn 2 Cables 

Ctiiet 90 84K Com purer System 

OS-9 ena BAB.ICOI aie t r aria nrvar N i ol Microware Syatema Corp 
OIWIX aivu GHOST ere ragnierrrd ireoentarht ol GIMIX Inc 



35 00 
230 00 
124 50 
11450 
120 00 

92 00 
29500 

549 00 

7500 

6995 

75 00 

150 00 

399 00 

399 00 

89 00 

129 00 

2195 00 



THE BEST 30 PIN FLOPPY DISK CONTROLLER 
THAT YOU CAN BUY! — THE ELEKTRA SUPER FC 



Controls up to four 5 14 drives and tour a drtves lor a Total of eight system drives lor 
both 6600 and 6609 systems , FLEX soMware has a built in limit ol a system mix ol tour 
drives i Improved programmed input oulpul {PiQ) interlace ih.ir allows single and 
double density 5 inch operation at lMHz in bolh 6600 and 6609 system* Ailcws single 
den sity 6 mc h o per a ho n *l 1MH*> m both 6600 and 6609 1 y stems A I lows bol h si n q ie and 
double dtnsiiy operaiion of bolh 5 inch and 6 men drives at ZMHj m oath 6600 and6o09 
systems w4hOUl s*OW device cirtuilry HardwareandsollvvarecwmpatiDie wnhssi*|inTg 
SWTPC OC 1. DC 2. AND DC -3 type conlrolters Controls virtually any iioppr On* 
drive any mix ol drive sue. reeordtng density, track dei»*ily. number ol sides, motor 
eontroi with or without riead tost) solenoids, including the new 2 Mbyte S mch dri.es 
Analog phase locked loop data separators for maximum reliability Provides separate 
adiuslments tor 6 men and 6 inch drives Analog write P* ompensenon crcuil witti 
seperete adlustmenie lor s inch and 8 mch drives Designed to meet the data hold 
• squi'ementa or Western Digrtat floppy disk controller lC S hrmdt (rigger hysteresis 



mpul Butlers tor dish drive signals Software write protect control Interrupt Data 
Request enable com ■ ol 1 2 option lumper areas to select | usi t he t ight com ex nai i on q i 
hardware features to match your drives, and software Provide* many separate option 
selections (or S mch and: s men fjnve operation Gold bus and drive cable connectors 
Test conrteclor toi easy setup* and Nefd service Single 5 voH 1 powa* suppt-y 4 or ifi 
addresses per slot decoding ideal replacement: for existing controllers to add double 
density ctata storage and 6 inch drive capability Dak driver software and dun 
formatting uiihhes available id extend me capabilities oJ your current software Get 
morp lor kftss wiih ihe EL EXTRA Super Floppy Cool roller f 

ELEKTRA Super FC Super Floppy Contrceer (atsembted and lesredl $25C 00 

Disk with drivers and lormaiDng utilities (Speedy 6600 or 6609) $30 00 

EPROM wtlh driver overlays J30 00 

TSC General FLEX or FLEX 9 both witn Editor and Assembler $150 00 



THE BEST WINCHESTER DISK SYSTEM THAT YOU 
CAN BUY! — THE ELEKTRA WINCHESTER 



Ha* automate error detect ton and CORRECTION ol up lo 11 bit burst errors 
SS-50 bus, extended addressing i«p bihiw*. DMA on board sod or butter, operates 
witt, oarx .vrd 6009 type processors dmete included for FLEX 9 or Dse Dnrtri Ick 
FLEX 2 166001 avertable tor an additional $10000 Pr*ce> .ncludes hoat interface 
controller, drivels), and cables 



12 Megabyte ELEKTRA single drive Winchester system 12 296 00 

24 Megabyte ELEKTRA dual drive Winchester system $359600 

19 Megabyte ELEKTRA sing be drive Winchester system 1J9S5 00 

36 Megabyte ELEKTRA dual drive Winchester system $4696 00 

clL : ktha neevy duly nsgu^or bd ipcervs 1 floppy and 1 Winchester, I7S00 



ELEKTRA SMO. a cAbtne*.. pa. P* caVe* d 



1 "OPOV and I WmChesssrJ |I7SDD 



AAA ChiCDQO COfTlpUliff C«>nl4r See our ad on the previous page to your leit tor ordering instructions 



Technical Consultation available 4 p.m. to 6 p.m. most weekdays. 

Closed evenings and weekends. 
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Flex User Notes 



Ronald w. Anderson 
3540 Sturbrldge Court 
Ann Arbor, HI 48105 



optimizer passes that look for certain sequences of 
code and replace than with shorter sequences. 

All of the compilers that I have seen, operate on one 
statement of source code at a time. They have no "look 
ahead" feature. 



Perfect Compiler Revisited 

I wonder how many of you who ere reading this were '68' 
Micro Journal subscribers In July 1980. In that Issue 
appeared what I celled more of an editorial than an 
article. I titled the discussion "The Perfect Compiler, 
An Engineer's Dream". A lot of water has flowed under 
the bridge since that writing. The 6809 has come along, 
and there are now literally e dozen useful compilers 
available for It. At the time of the original article, 
there were very few avelleble- 

I thought It might be e good time to go back to that 
article and review what has happened since then, both In 
the available software, and In my needs, which I am 
certain, parallel the needs of many othar microcomputer 
based Instrument and control system designers. Though 
I have always longed for a simple application In which I 
could get away with an Integer math compiler, only one or 
two have ever come niy way, and they were usually part of a 
larger package with scientific function and floating 
point celculatlons required. I therefore still need e 
package with floating point capabilities. I have learned 
enough about scientific functions to be able to supply my 
own as a library packege If necessary. 

Time here for a brief recap of what I said In that 
previous article, since many of you won't have It handy 
for reference. First of All, I Indicated that a compiler, 
to be useful In control applications must have easy 
access to absolute addresses In memory, for reading 
from, and writing to I/O ports. I mentioned that I could 
meet all my needs by programming In assembler, but that 
my application programs then became 60 or 80 peges of 
listing, which were hard to follow and time consuming to 
change and list. 

At that time I thought that I would need String 
functions like those of BASIC. I had In mind, the 
applications In which a CRT or other alphanumeric display 
would be used. Since then I've found little use for String 
functions as such In my programs. That Is largely due to 
the use of errays of Characters to do string functions, 
and of course the print statements that ellow the 
output of string literals and number format 
specifications. 

I mentioned the need for branch control statements, 
and Included the IF THEN ELSE, the FOR NEXT, the DO 
WHILE, and the REPEAT UNTIL structure. I should add, 
from experience since, that a CASE statement Is very 
hendy to heve around also. The GOTO wes mentioned as 
being more a hlnderence than a help In writing a good 
program. Thinking of some of the early BASIC compilers 
thet only allowed IF <condltlon> THEN <llne number>, I 
mentioned the necessity of the "object" of a THEN being 
a statement rether then Just a line number. Virtually 
all of the present compilers ellow this, Including the 
latest version of A/BASIC for the 6809. The orlglnel 
version of A/BASIC wes the main reeson for my comment. 

One thing that mekes e compiler much more useful, Is 
the ease with which It Is used, that Is, the minimization 
of the number of steps (and time) required to get from 
the source text to the f Inel blnery object file. Even at 
that time, some of the compilers required running the 
compiler to produce an Assembler source file, running 
the assembler to produce a relocatable object module, 
and then running the Linking Loader to produce the final 
object file with the runtime package linked to It. Such 
multi-step compilers can result In more efficient code 
generation, and In fact some of the compilers Include 



VALUE - 3 * NUMBER; 
ARRAYC7) - VALUE; 

Such a pair of statements might result In code, such 
that the last code for the first statement would be, for 
exemple, ST0 12, Y. Since the first thing the next 
statement will do Is to get the contents of VALUE by an 
Instruction such as LD0 12, Y, there Is an extra 
Instruction. The compiler doesn't assume that ACCD 
contains what was left In It by the previous statement, 
and It goes to get the contents of the variable VALUE 
again. An optimizer might, among other things, go look 
for such combinations of code, and eliminate the LDD 
operation. This fact that compilers make no 
assumptions about register contents Is not all bad. It 
Is possible to Insert Assembler code between lines of 
compiler source code Just because of that Independence 
of statements. (The "C" standard, allows for "register 
variables" which have been Implemented In some versions. 
A register variable Is assigned to a processor register, 
and as such It may be used effectively to reduce code 
significantly. If this feature Is used, the programmer 
must be careful not to use the register In Inserting 
assembler code In the program.) 

Some compilers Cand some that are very efficient) have 
only single pass operation. They read the source text 
file and generate a binary object file directly. 

I ruled out BASIC Interpreters because of execution 
speed end size of memory required to run them. That 
observation still holds except for some TWTROl BASIC" 
Interpreters that do Integer only, and have nice 1/0 
port access fecllltles. My comments were that the 
perfect compiler for my stend alone applications should 
have BYTE (8 bit), INTEGER (16 bit), and REAL <24 bit 
mantissa and 8 bit signed exponent) numeric date types. 
In addition, I asked for a data type CHARACTER and 
STRING. I Indicated that I preferred declaring variables 
of those data types to Identifying the data type by 
"tacking on" a "J" or "X" to Indicate String or Integer 
■types . 

There are now available three Pascal compilers that 
meet or exceed these requirements. Ititrol V In Its 
latest version has REAL variables, as does Dagger's 
version 2. PL9 from Wlndrush also meets them. The 
following summarizes the capabilities: 



COWILER 



BYTE 



INTEGER 



REAL 



Lucidata P 


ascal 


y« 


yes 


? digits 


OoegaSoft 


PilCil 


no 


yei 


& digits 


TSC PikiI 




no • 


yet 


14.8 digits 


Intro! Z 




yes « 


yes 


7? digits 


Dugger C 




yti *•• 


yit 


& digits 


PL? 




ytf 


yti 


6 digits 



* his special provisions for PEEK irvd POKE to ports 
♦* CMM and BYTE an interchangeable in C. 
ttt Dsggtr virsion 2 hat short integer (BYTE) and 
long inttgtr IJBYTE) arithmetic. 

Lucidata, DofgaSolt and PL9 alio* declaration of 
variables at absolute addrcises. 



10 
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Notice that floating point capabilities run from the 
24 bit mantissa versions (6 or 7 decimal digits) to the 
largest 16 or 17 decimal digits. (Ten bits are 
approximately three decimal digits. The sign and 
exponent generally occupy one byte.) Introl "C" may have 
24 bit Integer (long Integer) data as well. I don't have 
all the Information on that product, though I have all the 
others. 

I mentioned that I thought arrays of 2 dimensions at 
least, were required. I've since rethought that Idea, 
and although multidimensional arrays are nice to have for 
some of my calculations, It Is entirely feasible to get 
along with single dimensioned arrays or "Vectors", though 
data processing applications may better use two or 
three dimensional arrays. Let me illustrate. Pascal has 
the facility of what are called "scalar" data types, which 
can take on a set of values declared by the programmer. 
Suppose we want to represent a set of mathematical 
vectors In both rectangular and polar coordinates. In 
Pascal we could do the following: 



TYPE 

VECTORS = <I,r,R,THETA>; 

(* THIS IS AN ENUMERATED OR SCALAR TYPE > i 



VAR 

VECTOR : ARRAY El . . 10, X. .THETAI OF REAL; 

Now we can access a vector by VECTOR 13, XI or VECTOR 
1 7.THETA!. While that Is very clean. It can be done very 
similarly without a two dimensional array. 



VAR 

VECT.X : ARRAY [1..101 OF REAL; 
VECT.Y ; ARRAY CI.. 10] OF REAL; 
VECT R : ARRAY (1..10) OF REAL) 
VECT.THETA : ARRAY 1 1.. 101 OF REAL i 

Now we can access the same vector quantities by 
VECT_X (31 or VECTJHETA 171. The program reads almost 
the same, and 1 guarantee that single dimensioned array 
values are accessed faster than mult! dimensioned array 
values. An alternative to multi-dimensional arrays In 
Pascal Is the RECORD structure. Using that facility, the 
components of a vector could be accessed as VECTOR. X, 
VECTOR. THETA, etc. 

I've programmed In Pascal extensively since writing 
that article, and I found that string functions like 
those in BASIC are totally unnecessary. Arrays of 
Characters are very straightforward for access and 
manipulation. None of the compilers mentioned here have 
much In the way of string functions except PL9 which has 
some In a library module. 

The Boolean operators AND, OR, NOT, and XOR are 
available in all the above compilers. Those that have 
BYTE variables allow their use on BYTE values as well as 
INTEGERS. 

In the area of compilers being compatible with 
Assembler code, Various approaches have been taken. 
Pascal compilers tend to allow External Procedures". 
The compiler Instructions Indicate some protocol with 
regard to passing parameters to the External, either on 
the stack or in registers. Generally the compiler will 
take care of the stack operations, the user simply using 
the values passed to It and returning. This approach 
works very well, but another file Is required to hold the 
Assembler External nodules. 

The implementations of "C" tend to take a simpler 
approach. The user simply flags the included assembler 
code with the statement "#asm". Includes assembler 
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source code (using standard 6809 assembler mnemonics), 
and flags the end with "#endasm". The result is very 
clean Inclusion of assembler code. 

PL9 allows assembler code to be Inserted between any 
other statements. Since it doesn't generate Assembler 
source code, but object code directly, it Is necessary 
to Include assembler code In object form. Rather than 
JMP JCD03, you use GEN t7E,JCO,J03; The keyword GEN 
signals that the code that follows should simply be 
passed on to the object file. While this sounds a little 
unhandy, WIndrush has a companion Assembler called MACE. 
Mace is set up to translate Assembler source code Into 
the form required by PL9, ie. those GEN statements. 
The GEN statements may be saved in a text file, and 
Inserted In the PL9 program by means of the Co resident 
editor In PL9, which allows Inserting the contents of a 
text file anywhere within the edit buffer contents. 

Some of the above compilers have the data type 8YTE, 
called "short Integer" in "C". TSC and OmegaSoft Pascal 
and Introl "C" are the exceptions. TSC gets around this 
with a special set of functions. They allow access to 
ports with a pair of PEEK and POKE functions. The 
function PEEK reads a single byte but puts It into the 
lower 8 bits of an integer variable. PEEKW reads a 
double byte and puts It Into an Integer variable. POKE 
works the same way. OmegaSoft has a very well thought 
out EXTERNAL Assembler procedure mechanism, and the 
programmer will find It easiest to resort to this for 
communication with data I/O ports. 

Lucldata Pascal and PL9 allow declaration of a byte or 
Integer variable at an absolute address. OmegaSoft 
Pascal doesn't have BYTE variables, but a variable of type 
CHAR may be declared at the address of the port, and the 
built In procedure ORD used to convert the CHAR to an 
Integer. This makes reading from and writing to a PORT 
equivalent to an assignment statement. To use PL9 as 
an example: 

AT JE004 BYTE CONTROL, DATA; 

This statement declares two variables, CONTROL at 
tE004, and DATA at tE005. To initialize the port, the 
following would do nicely: 

CONTROL = 3; /* RESET V 
CONTROL =15; 

Now to read the Input from the terminal or write to 
It, Ie., the standard I/O routines: 

PROCEDURE GETCHAR; 

REPEAT UNTIL CONTROL AND 1 <> 0; 
ENDPROC PORT; 

PROCEDURE PUTCHAR (BYTE CHAR); 

REPEAT UNTIL CONTROL AND 2 <> 0; 

PORT = CHAR; 
ENDPROC; 

The only thing that Is not straightforward here Is the 
ENDPROC PORT; statement. ENDPROC, of course ends a 
procedure. PL9 Is smart enough to consider what follows 
the keyword PROCEDURE to be a compound statement 
terminated with ENOPROC; The BEGIN END pair required In 
Pascal Procedures Is not needed. ENDPROC PORT; makes 
the procedure the equivalent of a FUNCTION In Pascal, 
and returns the value of the variable PORT. In a program 
you would use the statement, CHAR « GETCHAR; or PI1TCHAR 
('A);. Now your PL9 program can talk with the terminal 
without SBUG-E or FLEX being present. 

I mentioned several other requirements in my early 
article, one being memory efficiency. All of the above 
are reasonably memory efficient. TSC Pascal doesn't have 
as much flexibility with regard to selectively loading the 
runtime package as the others. OmegaSoft has a library 
function that only loads the modules that are used in the 
program. This reduces the object code at the expense 
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of more compiler steps. Lucldata has broken the 
runtime up Into "chunks". If you don't use scientific 
functions or REAL arithmetic, for example, these are left 
out of your final runnable object file, reducing Its size 
cons 1 derab ty. PL9 always loads the Integer math 
package, adds the REAL matti If you use It within the 
program, and allows you to select whatever other 
functions you need by means of selectively editing the 
library packages. 

These compilers use the User or System stack for 
variables. Therefore the variables are well separated 
from the program code. This means that all produce 
rommable code. That feature Is a must for my 
applications, and may be of no Interest to others who 
write programs to run In the FLEX environment with a 
disk system present. 

My early article was written before the arrival of the 
6B09 (at least before I had a 6B09 system). The greater 
programming efficiency of the 6B09 has done a great deal 
to satisfy the seemingly conflicting requirements of 
faster execution, smaller object code, faster compile 
time, and expanded features. 

I am Including here for your Interest, a brief analysis 
of the compiler output of three compilers for some code 
that Is very common In many programs. It Includes the 
following code: 



X=<0; 

Y=0; 

X«X+I; 

Y=Y+I ; 

X«=X-1 ; 

Y*Y-1; 

TABLENX+3>=0; 

TABLE2(Y+3)=0; 

TABLEKX+3)=TABLEKX+3HI; 

TABLE2(Y+3>-TABLE2CY+3)+1; 

TABLEI(X+3)»TABLE1(X+3)-l; 

TABLE2{Y+3)=TABLE2(Y+3)-l ; 

The variable X Is defined as a byte (in the compilers 
that have BYTE data types), and TABLE1 Is an array (10) 
of BYTES. Y and TABI.E2 are defined as Integers. In the 
compilers that don't support BYTE, I have run all as 
Integers In order to get a comparison. 

In order not to be misleading, I must explain that PL9 
has been optimized for these functions. It was decided 
by the author that they occur so often In programs that 
the compiler ought to handle thein very efficiently. Also 
notice that BYTE and INTEGER In PL9 are handled 
differently, again to optimize the compiler output. 

OmegaSoft doesn't handle BYTE variables, so Its output 
is only for the INTEGER calculations. PL9 arrays always 
start with element (0). That Is, an array(IO), has 
elements through 9. Pascal allows the Index to have 
whatever range Is specified by the user. I declared the 
arrays [1 • .101, therefore Pascal must subtract 1 In 
order to access the first element of the array at zero 
offset from the base address of the array. In general, 
the compilers with more features and flexibility must 
generate a little more code. OmegaSoft has optimized 
the zeroing of a variable, and in fact zeros a simple 
Integer variable with four bytes of code compared to five 
In PL9. OmegaSoft uses eleven bytes to add 1 to an 
Integer while PL9 gets by with seven. 

Dugger's C doesn't fare quite so well. It uses ten 
bytes to zero an Integer, and twenty two to add 1. 
Adding one. Involves a call to the runtime subroutine 
CCADDI, which Is about 12 bytes. I am not trying to pick 
on "C", and not oil this particular compiler, which Is In 
fact rather above average In efficiency. The point Is 
simply that some of these compilers are more fully 
optimized for frequently repeated operations. 



Arrer writing the above, I found a friend who has 
INTROL C In the Integer only version. We ran the same 
test as I had run In Dugger's C. The only change was to 
eliminate the equate library Inclusion, which Is not 
necessary In INTROL C. While the compiler was happy with 
data type "short Integer", It compiled the same code for 
the short -type as the regular Integer. It therefore Is 
not equipped to produce more efficient code for BYTE 
arithmetic. It coded TABLE2(Y+3> = 0; In 19 bytes vs 20 
bytes for PL9. See below for a further comparison of 
four of the compilers. 

Looking at the compilers output for the last 
expression, TABLE2 (Y+3) = TABLE2 (Y+3) - I ; we find that 
PL9 generated 31 bytes, OwegaSoft 62, Dugger's 67, and 
Introl 37. 

BYTE variables are not handled as efficiently as 
Integers In Lucldata Pascal. The chief purpose of then 
Is for accessing ports, and where RAM meirory Is very 
limited. When I ran the whole test program for Lucldata 
the compiler generated 300 byres. I ran It for only the 
INTEGER calculations and It generated only 130 bytes- 
Doing the same operations with BYTES actually generated 
more code than doing them with Integers. Knowing this, 
you would be likely to be sure there Is plenty of RAM and 
only use BYTE data type In Lucldata Pascal wher» It Is 
needed - 

The overall byte counts are as follows: 

PL9 157 

Introl 26t 
Lucldata 300 * 

OmegaSoft 376 

Dugger 456 ** 

* Requires runtime Interpreter to run. 

** Requires runtime Add and Subtract routines to run. 

The others are complete and "runnable". 

Well, that's about what I had to say In this update of 
my previous thoughts about compilers. As you can see, 
there Is a choice presently. There are several other 
Implementations of "C" around, and several of the 
suppliers have promised the Inclusion of REAL variables 
In a release to come soon. 

Of the software listed here, all are single step 
compilers except OmegaSoft, Introl, and Dugger's. I 
mean, of course that they generate object code from 
source code with r»o Intermediate files or steps. Introl 
Is almost a single step compiler. In that a whole program 
may be complied In a single step. It has a linker that 
allows combining several compiled modules Into a final 
object module. In one of the compiler passes, an 
Assembler source listing file Is produced, which might be 
handy for program debug. OfliegeSoft Is multl step, and It 
creates approximately 11 files In the process of getting 
from source to object code. Several of these are 
command files that simplify the process greatly. 
Dugger's is a two step compiler. The compiler produces 
Assembler source which Is then assembled to produce the 
object code. The listing given here for the PL9 output 
was disassembled from the object code produced directly 
by the compiler. 

Again I would like to caution you against drawing firm 
conclusions based on a limited scope test program. You 
might find rather different efficiencies for floating 
point calculations and still different results for a 
program with a great deal of terminal 1/0. It would be 
valid to conclude from this data that the various 
compilers differ greatly In efficiency of code generation. 
Of course there Is some basis for the belief that a 
compiler author who took the time to minimize code for 
some very often used cases probably wrote a compiler 
that Is more efficient overall than one whose author 
didn't do that. I hasten to add that ALL these 
compilers are more efficient than those available two or 
three years ago. 
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Perhaps In closing, I ought to mention a couple of 
good Integer only compilers. ABASIC Is now available for 
tha 6809 from Frank Hogg Laboratory, as Is Oynasoft 
Pascal, a very efficient Integer only version of Pescel 
with lots of nice features. 



A yeer ego these figures were higher, by about I8X. 
This meens, et leest es I see It thet most of you just 
don't find anything In the other computer magazines that 
Is of particular Interest. 



Teke note edvertlsers! 
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Rumors & Such 



SWTPC Distributors Meeting 



advertising elsewhere. Seems some just never 



Received e letter from one of our edvertlsers lest 
month. Seems he hes been ed rtlslng the same products 
In some other computer magazines, es well es 68 MICRO 
JOURNAL. He hes e method of determining how the 
customer found out ebout his product. 

He found out exactly whet many of our other 
edvertlsers found out yeers ego. His results from 68 
MICRO JOURNAL were better then 20 times, yes, 20 times 
better In 68 MICRO JOURNAL then ell the others he 
edvertlsed In combined. No surprise to me but jolted 
him. especially since he hed needlessly spent over 
$50<5o.o6 
learn. 

After receiving his letter and giving It some thought 
I decided to survey, again, a cross section of reeders of 
68 MICRO JOURNAL. To determine how many actually 
receive and reed some of the other computer magezlnes. 
I got e surprise. 

I knew from pest surveys end other Inputs thet e 
lerge percentage of you did not reed many or eny other 
computer magazines. Excluding the CoCo user. Whet 
surprised me wes thet the number of you reeding other 
computer magazines has declined, far more than I hed 
thought. Since the lest 68XX series wes dropped from e 
rather lerge, but declining reedershlp computer 
megezlne, the figures heve changed even more than I 
suspected. However, some edvertlsers hed reported 
results thet beer out this new dete. 

Having gone Into this before I will not bore you with 
the reasons this condition exist. Other then to soy 
thet It primarily exist due to their utter disregard for 
the Standard S5Q Bus end ell It entails. Thet they have 
left the field to us helps, but I wish wa hed more 
exposure In the other magezlnes. It would help us ell, 
bring In new blood end ell thet sort of thing. There heve 
been other 68XX magazines start up over the pest 5 

Sears . Seems they thought we were making a killing. 
ell, I sure have some NEWS for them. Actually they found 
out the hard way. They went belly upl What they old not 
understand Is that there are Just not enough users out 
there to support more than one magazine. Also we have 
been around over five yeers (we were the first to 
completely cover the 68XX), this es well es our policies of 
product screening (letting you only see advertised what 
actually performs es advertised and Is not a rip-off) has 
developed a loyally from you that Is difficult for them to 
overcome. Also most advertisers find out, after a few 
months, that thalr advertising In others does not p»^ 
off, they Just pay a lot more to duplicate what they were 
doing all along fn 68 MICRO JOURNAL. 

Another fact; If we did not do ell our production, 
Including printing end binding. It would cost more then 
our net profits nave ever beenl It cost Just es much 
practically to do a press run of 150.000 sheets as It 
does 15,000 sheets. The cost of press preparation and 
cleanup afterwards actually Is the major cost, along with 
the waste and spoilage that occurs with any printing 
Job. Yes, paper Is expensive, but the press time Is 
even more expansive, Including collate processing, 
trimming and binding. So, we have a much, much higher 
cost per unit than If we were printing say 150,000 or 
even 50,000. If we did not own our printing end binding 
operation, well there would probebly be no 68 MICRO 
JOURNAL. So they try, have cesh flow problems end finally 
J ust fade ewey. I really feel sorry for some that heve 
failed. 1 know them personally end In feet, for the most 
pert, they ere fine decent folks. Just did not 
understand or believe what I triad to tell them. Guess 
they thought It somewhat like the fox guarding the hen 
house* 

Getting beck to how meny of you reed or subscribe to 
other computer magazines, I Thought you might Ilka to 
know, so here Is what I found according to our latest 
Input: 



This yaer I sew e lot of new herdwere end softwere. 
Thet Is good. The quality of everything seems to have 
Improved to a degree that leaves me feeling thet we cen 
continue to be viable In the merketplece, however, I 
condition those feelings on the premise thet Standard 
S50 Bus machines will find their place as 'specially' 
computers, as well as do-anythlng machines. 

The mass of new systems end softwere now avelleble to 
the computer buyer Is ponderous. The computer deeler 
who continues to 'shotgun' the merket will fece ever 
mounting odds. To be everything to everybody Is simply 
not possible. Sure, you cen do about eny application on 
a Stondard S50 Bus computer, and just es well es any 
other micro (or mini In most ceses), but the number of 
other systems offering the same capabilities has grown 
beyond Imaglnetlon. As In every r apid ly expanding 
profession, we MUST speclellze, end SUPPORT. SWTPC hes 
done Just that* 

This past year SWTPC has Installed some Impressive 
school labs, based on both thalr S/09 and S* systems* In 
the process they have developed methods of smooth 
installation and super efficient educetlonel leb 
teaching. 

Each lab can accommodete from 15 to 32 students, 
each student eble to work on e different project with 
little If eny 'throughput' slow down. The cost to the 



school system, considering the teacher/student time 
efficiency, brings tha cost, per student, to far below 
not only the biggies like IBM, DEC, Wang, etc., but even 
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below the cost of Apple ana Radio Shack. Now that Is 
efficiency! 

These systems ere running the letest versions of 
UnlFLEX", end 1 must edmlt tnat I am pleased with the 
Improvements TSC has wrought to UnlFLEX In these latest 
Issues. Seems that most. If any, complaints were 
relatively mild. UnlFLEX has a lot going for It. And when 
the 'configurable' version Is released (soon I hope), the 
power of your 6609 will expand to operations unknown to 
even many minis) 

More on tha SWTPC educetlonel development In e leter 
Issue, Just wonted you to know thet they have not been 
sleeping at the switch. 

Hew a Btrttw Stuff 

Everything I saw was better. Far batterl Fe t Is 
the vendors attending, to show their new software, ware 
for the most part as professional as any group In the 
microcomputer Industry. And their products reflect a 
maturity thet Is by all accounts state-of-the-ert. 

Souttraest Technical Products a»"porntlcn 

SWTPC was showing their new S+ systems with a 
multitude of different disk systems. ESPECIALLY 
IMPRESSIVE was tha new 256K CPU board that slips right 
Into thalr X12 CRT terminal. This has additional serial 
end perellel ports es well es e 5 Inch floppy end 5 Inch 
Winchester disk system. I sew It running FLEX", 
however, I wes told thet a special version of UnlFLEX 
(booted from a 5 Inch disk), would be avelleble. If the 
price Is In the {5000-16000 renge, which I wes told It 
might!?) be. It will be a sure winner. Finally a 'desktop' 
6809 computer with all tha attributes of It's cousins. I 
am Impressed! 

Also shown but not running was the SWTPC 68000/08 
CPU card* From all Indications It should expend the 
utilization of most all S50 bus computers. Rumor wes 
thet TSC Is doing e speclel UnlFLEX for the 68000/08. 

SWTPC Maintenance Sttpoorf 

This year a presentation was made by Fisher 
Scientific - Education Division and Instrument Se vice 
Division. Fisher Scientific Is ve y well established In 
both fields, nationwide. It seems that Fisher Scientific 
will be handling ell of SWlPC's nationwide service es well 
es acting es a'Netlonel" educetlonel distributor. Just 
how this will ell work remains to be seen, but It looks 
promising. 
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MUMPS 

Mlcronotlcs was there with their MUMPS disk and 
applications system running on the SWTPC. Developed and 
used In the medical field, MUMPS has attributes that are 
related to non-medical applications. Not being a MUMPS 
user (but we hove had It for a couple of years) l" will wait 
and see. Mlcronetlcs seems to have a solid hookup with 
both SWTPC and Motorola so that broadens their field. 
In these day of specializing, MUMPS has created a niche 
that Is probably secure from other systems. 

Universal ata Research, Inc. 

Joel Heckman of UDRI gnve a presentation of the updated 
versions of their software. Running on the FLEX and 
UnlFLEX systems with time tested software that has 
become practically 'bulletproof, UDRI Is now Increasing 
their product line. Most Impressive was their bubble 
memory for the S30 bus with It's disk like capabilities. 
When their new 1 megabyte bubble becomes available will 
let you know. In It's present 256K configuration It sure 
speeds up data access, AND I MEAN SPEEDS UP! 

Quest Computers 

Karl Vollbrecht demonstrated the new Quest Computers 
'Rental Management Package*. This as well as some of the 
other specialty software, I saw there. Is what has been 
needed for a long time, it Is these type applications 
that broaden the scope of 6B09 computers. 1 receive 
calls nearly dally Inquiring about some non-advertised 
specialty applications. Strange that so many of you have 
developed software that has market potential and keep It 
a secret. 

I heard some dealers, at this meeting, moaning about 
how they were not selling much.. and yet they don't 
advertise; some may be so narrow In scope that it would 
not Justify advertising cost, however, they could make It 
available through S.E. Media, or some other mass 
software distributor. Or at least drop me a line 
describing the product so I can tell those who call and 
Inquire. For some reason, usually busyltls, the word 
Just never gets out. 

Systeas, Inc. 

Joan Wealing of Systems, inc. was showing their new 
'Commodities Charting Package'. Running on a FLEX 
system and using the Epson MX80 w/Greftrex, It sure 
could save the Investor or speculator type a lot of time. 
All In all a nice piece of software-.- look for a review 
soon, as we were promised a review package. Now I need 
an Investor or speculator type to do the review; let me 
know soon If you qualify. 

SAGE 

Chris Dixon was back this year demonstrating his SAGE 
development software system. Not much I can tell you as 
I did not get a chance to really try It out, but for those 
who do programming, It should be well worth the money. 
Everyone there who purchased It last year, had nothing 
but fine words for SAGE. From Microprocessor 
Developments LTO of England, SAGE Is reported to me to 
be a real time saver. Again we were promised a review 
copy so should be able to let you know a lot more later. 
This Is one of those 'secret' software packages 1 
mentioned earlier. Hopefully It will not be secret much 
longer. But for the price I suspect that most potential 
purchasers will want to know, in depth, what It Is and 
what It can do for the*. That is what reviews are all 
about. 

Metamloo Library Systou, Inc. 

Maurice Leatherbury was demonstrating their 
'Library' software package, running on the SWTPC system. 
This presentation I missed, sol cannot really tell you 
very much, however, I em sure that If you are In need of 
this type software, a call to SWTPC can put you In touch. 
SWTPC knows about or has a lot of fine applications 
available. 

Ottter GOOD Stuff 

There were a couple of other presentations 1 missed. 
I regret missing even one, but time did not allow as 
complete a look-see as I would desire. However, there 
were a couple of other demonstrations that I heard were 
real nice specialty software offerings. Among these 
were: 

1. Crlt Wylle showing his 'Remote Point of Sale 
Control System' running on the SWTPC. I did see It 
generate some bills or Irtvolces and It was Impressive as 
how It Interacted with the cash registers. Seamed like 
more real fine software. 
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2. Also Joe Bethancourt was scheduled to show his 
'Auto Parts Package', again I missed It. I am sure that 
a call to SWTPC will get you In touch with Joe. Sorry I 
missed this one as I know of a dealer who Is looking Into 
Just that kind of software. 

Con elusion 

I felt that this was the best SW1PC meeting I have 
attended to date. A lot of new, better and ready 
hard/software was looked at, played with and In general 
Impressed by. It supports what 1 have been telling you 
all along, we are not getting older Just better (seems I 
heard that before). The future of the Standard S50 Bus 
and the 6B09 looks rosy- I guess we will be around quite 
awhllel 

In closing I want to thank Dan, Lucy, Fred, Jerry 
George, Chris, Joe, Sue. Gary, Norm Tom, Betly and all 
the other swell folks at SWTPC for making us feel not only 
welcome but right at home. The only thing I regret Is 
that George Jr. did not arrive before we had to leave. 
Oh, well. 
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Well, again I have to break a promise. The "How to 
Program" series has been postponed a little. This 
month, an Update Review, and am going to climb up on the 
old "Soapbox" for a while. So, on with the Show! 

F-MATEWS) Version 2.2 

Those of you using the Data-Comp F-MATE(RS) Color 
Computer FLEX Conversion know that we Just updated the 
package to a Version 2 a few months ago; now we have up 
and done It again. Ron Schmidt, who developed the 
excellent External Terminal Package for the F-MATE(RS) 
Conversion, has developed a method of using a Printer 
along with the Terminal, through a small external 
Hardware Adapter (we went this way to leave the 
Computer as close to normal as possible). We carried 
the Routines one step farther, and made the complete 
system Invisible to the User. The External Terminal 
Routines (now a part of the F-MATE(RS) Package at NQ 
additional cost) are built Into the overall package In 
such a way that you can use them Just exactly like you 
are at present without a Terminal, or use them WITH a 
Terminal but without a Printer and the Hardware 
Adapter, or use them WITH a Terminal AND the Hardware 
Adapter and Printer. - there Is NO change In procedures 
or software. BUT, this did require some changes to the 
RSTERMI0.BIN File, which Is a part of the FLEX. SYS, so It 
was decided to update to a Version 2.2. The Terminal 
EXIT Routine Is now Included In the Display Screen 
Programs, so you can exit the Terminal directly to the 5t 
Column Display, or go to the Terminal directly out of an 
extended Display Screen, rather than going to the 32x16 
Screen f irsf. The Hardware Adapter (called the ONE 
PI. US) will be available In a month or so from Data-Comp 
Division; the PC Boards are being made up at the present 
time. The only requirement for this System Is that the 
External Terminal MUST have an internal Clock (which most 
all have); these routines measure the Baud Rate that the 
Terminal Is set up for, and operate the Computer 
accordingly. Now you can use the Printer with the 
Terminal even If the Terminal does NOT hove a "Printer 
Bypass Port". 

A note to any receiving Updates; you MUST make up a new 
FLEX. SYS, and update your P.CMD, PRINT. SYS, and 
Extended Display Screens (which have been renamed to V51 
and V32). With some Inputs from Bud Pass of Computer 
Systems Consultants and Bill Adams of Westchester 
Applied Business Systems, the Extended Display Screens 
have been Improved some more (some added Control 
Functions), and have been switched over to a Green 
Background with Black Letters, which eliminates the 
Color Fringing problems. In fact, we now normally leave 
the Color ON, as ft provides a real comfortable Display. 
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EDITORIAL COMNENTUl 

PLEASE MOTE This SECTION Is going to be SUBJECTIVE; 

I have tried In the past to keep this Column as 
OBJECTIVE as possible, and to treat ALL Advertisers the 
same (Including Onto Comp and South East Media). I have 
reported, as objectively as I could, on the FLEX 
Conversions that are available for the Color Computer 
(and, at times, not made some comments that I SHOULD 
have made BECAUSE of the Data-Comp ties; for that I 
apologize to YOU, the REAOER). To date we have 
received, and reported on, the INITIAL Version of FHL 
FLEX; and have kept you fairly up to date on the 
Atomtronlcs Controller Board and FLEX System: we have 
not received any other Conversions or Updates for 
Review. 1 have bent over backwards In trying to st y 
away from discussing the Oata-Comp F-MATE(RS) Package, 
because I don't want to appear to be "Pushing MY 
Product to the Exclusion of Others". Evidently, I nave 
failed YOU In NOT "calling tham as I see them", because 
the letters and phone calls over the past couple of 
months of "If 1 had only known" sure point out that the 
lack of solid Information Is hurting YOU, the REAOER) So, 
consider this fair warning, and close your eyes while you 
read this section If you don't want any "editorializing" 
In the Color Users Notes (and please accept my 
apologies). 

First a little history. When the Color Computer first 
came out, the '68* Micro Journal staff realized that It 
would put the Motorola 6B09 In the hands of MANY MORE 
Users than were running ALL of the SS-50 Bus Products 
put together. Of these hundreds of thousands of Color 
Computer Owners, some percentage would realize the 
potential of a Computer, and begin looking for a way to 
either make effective use of the Color Computer, or find 
another Computer that would do the Job. IF these 
Owners were familiar with FLEX and the SS-50 Bus 
Systems, that would be the obvious place for them to 
turn; generating an expanding base for the sales of 
these types of Systems and Software. We discussed this 
potential with many of the SS-50 Bus Software Producers 
at that time, but could find NO ONE Interested In 

?rovIdtng a FLtX Conversion for the Color Computer. We 
hen took It upon OURSELVES to provide this means of 
revitalizing the SS-50 "foundation"^ of users, and slcned 
a contract with Steve Odneal to begin work on the FLEX 
Conversion for the Color Computer. He has done an 
OUTSTANDING Job, as evidenced by the Flexibility and 
Reliability of this package, along with the exceptionally 
small number of bugs that have been uncovered. In fact, 
all Updates have been major Enhancements, rather than 
"bug repairs". We first developed the F-HATE(EX) FLEX 
Conversion for the EXATRON Disk Controller (months ahead 
of anyone else), which was the first available Disk 
Controller for the Color Computer. EXATRON never came 
through with the promised Oouble Oensity Oisk 
Controller, so we looked for a better way. 

In the summer of 196!, we (meaning Steve Odneal and Oata- 
Comp), along with Mike Wolf of Atomtronlcs, developed the 
64K RAM Modification (which at that time required some 
fairly major Circuit Changes to the Color Computer), 
(NOTE: these were the first COMPLETE 64K Mods that I am 
familiar with; others had shown up as expansion port 
adaptations, "piggy back" mods, etc.) The "D" Boards, 
the Version 1.1 BASIC ROM, and the 32K. RS Mods also 
began showing up about that time, which made the 64K 
Mod a lot easier. The "working* Radio Shack Oisk 
Controllers - remember that there was a noise and chip 
problem with the Initial units - began showing up around 
Christmas of 1981, and Data-Comp shipped fhe first F- 
MATE Conversion In Jan '82 (and began Advertising It In 
Feb. '82). So despite what you might read elsewhere the 
Oata-Comp F-MATE was the first version of FLEX for the 
Color Computer. Then and there we attempted to keep as 
much FLEX 'standard' as possible. 

Now, back to the real thrust of these comments. If 
there were no such thing as a "Standard", where would 
you and your Computer be today? The Radio Shack BASIC 
In the Color Computer Is a STANDARD; every Color 
Computer produced has THAT version of BASIC In It. One 
of the things that make the FLEX Operating System to 
nice Is that a few "Stenderds" (some de-facto: some by 
Intention) have developed which allows compatibility among 
ALL FLEX Based Systems. One Is the "Single Sided, Single 
Oensity, 35 Track* Oisk Format, which allows the transfer 
of Disks between AMY FLEX System that uses 5" Disks 
(look at the problem e CP/M Software Distributor hes, 
with his many different Disk Formats to keep up with). 
Anorher Is thet the TSC Hniinlc Assembler hes become e 
"Stenderd" within the FLEX Community* The Programs 
published, mostly In the •68' Micro Joarnel, are written 
to be assembled with the TSC Ht— on 1c Assembler. Much 



of the available Software for the FLEX Operating System 
Is In SOURCE CODE, end must be ASSEMBLED before It can 
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be used. If you are trying to learn the 6809's Assembly 
Language, you MUST have an Assembler thet Is "Tried and 
Proven". It Is hard enough to leorn when you have an 
Assembler that you can TRUST, and that puts out the 
same thing that Is In a Listing thet you ere working 
from. There are some EXCELLENT Assemblers available 
that are MOT TSC's, but they are primarily supporting 
advanced features that the normal user does not need. 

The Data-Comp F-MVTE<RS1 and TSC General FLEX Package 
provide as STANDARD a package as we know how to 

grovlde. This Package provides the COMPLETE TSC 
ocu»entat1on Package, Including the "FLEX Adaptation 
Guide" the "Advanced Programmers Guide", the Complete 
"FLEX Users Manual", along with the "Editor Manual" and 
the "Assembler Manual". TSC provides NUMEROUS 
"Standerd" entry points for the FLEX Operating System In 
their documentation, IF YOU HAVE THEIR DOCUMENT AT I OM 
No, It Is not "Cheep*, end you dfJTT*! - get It with the 
other FLEX Conversions. This Package of Manuals cen be 

?urehased from TSC (or Data-Comp, or FHL, or any other 
SC Dealers), for 150.00. The TSC Line Editor, which Is 
a part of the General FLEX Package. Is a good LINE 
Oriented Editor, but IT Is not a "Required" Item, IF you 
have e GOOD, FLEX Based. Editor (It also can be 
purchased seperetely for S50.00). Finally, the General 
FLEX Packege contelns the TSC Mnemonic Assembler, which 
IS required for the "normel" use of the FLEX Operating 
System; UNLESS you have another FLEX Based Assembler 
that produces the CORRECT Code AND you are capable of 
making any required conversions to the Source Code thet 
you will be assembling (end, you guessed It, It normally 
sells for $50.00). So, If you count It all up, that means 
thet you get the FLEX Operating System from Oete-Comp 
for FREE! This only applies If you buy all the Items 
men ♦ funeif above, which most ell serious users will do. 

There ere other considerations, also. The F-MATE(RS) 
Conversion provides the Source Code for many of the 
Specialized Utilities, so that you cen either "fine tune" 
the Utilities to your System, or develop other 
capabilities with them. For example, we heve Just 
rewritten the Printer Routines to provide a specie! 
Driver for e Tape Puncher which produces a Machine 
Controller Tape. This would have been a Major Project If 
the Printer Commend hed been built Into FLEX. SYS, like 
It Is In some Conversions Instead of the "normal" P. CM) 
and PRINT. SYS Files with Source Code supplied. Oeta- 
Comp knew thet the 32x16 Display Just wesn'tgolng to 
hack It, end was the first to provide the "Extended 
Display" Screens. The question asked most often by 
Color Computer Users who are considering the purchase 
of the FLEX System Is "Cen I use Redlo Shack BASIC while 
I am running FLEX?" To my knowledge, ALL of the FLEX 
Conversions furnish this capability, In one wey or 
another. But, let ME ask you Color Computer FLEX Users; 
"How much do YOU use Redlo Shock BASIC while running 
FLEX?" They ere TWO DIFFEREWT SYSTEMS! If you went to 
run Radio Shack BASIC, run It. If you want to run FLEX, 
run IT. The ONLY time we can find a use for using them 
together Is when you are using the FLEX DOS to develop 
Software for the color Computer. But now, you don't 
need to be running Redlo Shock; you need e method of 
developing the Software under FLEX, end then 
TRANSFERRING It to Redlo Shack. Only Data-Comp provides 
this capability; the F-MATE(RS) Conversion provides 
Utilities for transferring FLEX Files to a Radio Shack 
Disk, or Radio Sheck Disk Fries to a FLEX Disk. (Yes, F- 
MATE(RS) does allow you to use PURE Radio Shock BASIC 
from FLEX; In feet, there are TWO methods of doing this, 
but NOT Disk BASIC.) The BEST thlnq about these 
procedures Is that "EVERYTHING IS STANDARir; you do not 
have a DIFFERENT BASIC or FLEX System, which NO ONE ELSE 
IN THE WORLD IS RUNNING, or, more Important, SUPPORT INGI 

The Oeto-Comp F-MATE(RS) FLEX Conversions provide 
several Utilities for adapting your specific 
"configuration" to the FLEX Operatfng System through 
the use of the "STARTUP.TXT" FUe. These Include "User 
Defined Keys" on the Keyboard, setting the Oisk Drive 
"Stepping Rates", etc.. along with the normal FLEX 
"TTYSET.CMD" for the Display. Oate-Comp made these 
separate Utilities so they could be easily changed, and 
still provide the same types of functions as the FHL or 
GIMIX "SETUP. CM0". The Oete-Comp F-MATE(RS) FLEX 
Conversion does NOT heve a routine to tell FLEX which 
Drives are Single or Oouble Sided, or single or Double 
Density; this ft built Into the Disk Drivers th«t are 
part of the F-MATE(RS) Conversion Package. If you >ry 
reading a Oouble Sided Disk In a Single Sided Drive, you 
will get Disk Read Errors; A Oouble Sided Drive Is 
completely happy with e Single Sided Disk. In almost two 
years of operetlon with the F- TE(RS) System, I have 
never hed e Disk damaged from putting the wrong format 
disk In a different Drive; FLEX reads the System Info 
Record, knows how the Oisk Is formatted, and reacts 
accordingly. The only time YOU, the User, need to tell 
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FLEX anything about the Otsk Format Is when you 
"NEWDISK" a Disk. 



The total thrust of the Oata-Comp F-MATE(RS) FLEX 
Conversion for the Color Computer has been to keep the 
package as "Standard" as possible, and to provide the 
maximum capability for the feast money. $200.00 is NOT 
"Cheap", hut It will become less expensive as you learn to 
use the System, and begin to use the Software that is 
available for the FLEX Disk Operating System. Add It up 
J200.00 for Data-Comp; - or - 

J99 for FLEX 

PI.US JJO for a method to copy RS to FLEX (what 
about FLEX to RS??> and some kind of a BASIC 

PLUS $100 for a "powerful" Editor/Assembler 
(which is NOT STANDARD) or the $100 for the 
TSC Editor and Assembler (which IS) 

PLUS $50 for the FULL FLEX Documentation 

PLUS ???? You get the messagel : 

Finally, but maybe the MOST Important what kind of 
SUPPORT do you get If you have a question or problem, 
from any supplier. If you call or write Data-Comp for 
help, you oaf "solid Information" from people who are 
USING the System (especially If It Is In writing and 
documented), I know as I am there nearly 24 hours a day; 
other places, you might get some lady who reads a bunch 
of Information off of a printed piece of paper, or a Tour 
Programmer Is not In right now, can you coll back later", 
etc. How long does It take to get a "bug" fixed? Is the 
Software Supplier receptive to comments. Improvements, 
fixes, enhancements, etc. Often, the only way to find 
these things out Is "the hard way*. This Magazine relies 
on YOU, the READER, to pass on this kind of information 
to the other READERS. No, we don't publish Invalid 
complaints; we check them out. But, YOU WILL set an 
answer, one way or the other; and If there really IS a 
Problem, It MILL be published; as will "pats on the back". 

M 

Oynacalc run with EITHER the FHL OR Data-Comp FLEX 
Conversions; In spite of what some Advertisements are 
saying. I have been running Dynacalc with the F- 
MATE(R5> FLEX System since June "92, and Stylo since last 
Aug or Sept. The ONLY problem that I know of T00AY with 
the Data-Comp F-MATE(RS) Package Is that It will NOT run 
with the new TSC 0EBUG Program; BUT, we are "working on 
It" (where have you heard THAT before?) • 

OK, I've had MY say. Now I offer ANY OTHER valid FLEX 
Conversion Producer "Equal Time" In THIS Column, subject 
ONLY to the stipulation that the comments must be 
factual. Also, If I have mis-stated anything In this 
"editorial", heave a big rock and I GUARANTEE that it will 
appear In this Column. The whole object Is to get the 
"Straight Scoop" to the READERS of this Magazine; maybe 
this win help clear up some of the confusion. 

RLN 

MOTE: The update cost of ANY version of F-MATE(RS) Is 
$19.95, with the original disks returned to Oata-Comp. 



BASIC FORUM 

J.mt 3. Upton 

*63l Stvtntitnth Ave. 

Greeley. Colorado WAjI 

It has been consider abl y wore that 2 ytirt unci 
the unblCui tout Col or Computer made it's appearance 
on the Mr^tt | Throughout th«t* uny won thm the 

little grjy box has been iltifnittly prii sed and 
damned. Sales figure* havi iiHingly been qood . but 
io< tHiri support ha* bMfi agon i:mgl/ ml oh m Mking 
an 4pp*«r4nc*. Irony ham been congoundfd by 

contradict ion. Tandy Corp. pintiti in treating the 
CoCo am i* it worm little nor e than a game Mchini. 
The few mrr tout Tandy releases of mo* twvtiincl uomg 
Extended Cnlur Bamic) have been mo poor I v rfotummnted 
»s t-o prec 1 ude their utaoe in the manner a] I owed by 
the demtgn. 

Wo ah ' Here 1 am witing a f irst column, and I an 
beq inning to mound ami* I were on a soap box in 
Washington Squ are. Host of you probably *rr 1 ved at 
thim column in much the May that I did. I am 
probabl y telling you nothing new. Indctd . one 

sumpectm that we mhare a purpose of trvihg to learn 
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now to better get the CoCo to work for urn. One may 
alma suspect that most of vou possess ioo» trace of 
indi vi dual l se that causes vou to want to "do 1 1 
voursel f." Perhaps I should introduce this column . 
and ay i ntent i ons for it. 

Don Mi I 1 1 a as i s desi rout o+ sup pi y i ng i n for mat i on 
in Micro Journal for the Color Coaouter which Mil] 
bridge the gap between the rank beg i nner and the 
full-fledged flvttMt orograam a r - That Mill be the 
goal of this col uan. Hom do we plan to achieve this 
intent"* 

The manual s which mrm included with the Col or 
Computer arm a reasonabl e introduction to BAS IC 
orogramming<if you can just ignore the scattered 
silliness). Vou have probably very near ly camp 1 a ted 
those two vol unfit, and arm ask i ng many quest ions. 
How do 1 use this thing in a practical way? How do I 
make 1 1 work for ■t' > How do I go beyond the 
not -qui te— usabl e programs i n the manual? Where do I 
get ideas for programs? How do I begin a program 
once I have an i dea° How do 1 i mprove or personal izt 
ex t st i ng programs'* How do 1 modify a program to make 
it fit a specific set of needs- How do I i ncrease 

prcgram ftpeed* 1 Is there a better BAS IC for me than 
that which ccmes tn the CoCo* * ROM? To be sued net, 

rtomt of you want better control of vour CoCo through 
tmoroved programming stills on vour own part- Over a 
period of time we'll address these and other similar 
quest i ons. 

Here arm a few attitudinal ground rul es on mv 
oart. 1 have access to an lJ>M 370. For some 

our poses ( appreci ate the great tpetd o-f the FORTRAN 
nh ich is available there. 1 also have access to * 
0£C 11/44. The PASCAL there employed is wonderfully 
clear and logical. BASIC too has its virtues, wh i 1 e 
I 1 1 * • the other computer 1 anquaqes, I al so like 
BASIC. and am not among those who expect to see it 
disolaced in the nmmr future. Perhaps the greatest 
virtue of BASIC is Its flexibility. tt cah be either 
very f or gi v inq. or meticulous and demanding depend i ng 
on how the programmer chooses to think. 

Program* ing (uiinq any 1 ahguage) can be many things. 
It can be en ter tai m ng. useful or chal lengi ng . 1 1 

can be Practical, humor out or intellectually 

tt i«ul at i ng. All are fair game for this col uan. 

Let's e,. amine a practical challenge. 

t am a teacher. Soma* time ago a change of 

cl asses out ■■ in a position that demanded the 
product ion of several "hand-out " ihn>tt for c 1 asses 
qui ck 1 y. Al though the cop i es could be reproduced 

from computerised easters with a copy machine in 
little 1 1 r>e . each page needed to be done in a 
mu 1 1 1 -col umn format. This is unf or tunately a slow 
and cumbersome arrangement to type into an ordinary 
word processi ng program. To eake things worse, the 

number of columns would vary from oom paqe to 
another . The chal lenge was to quickly write a 

program to serve such a purpose. 

What were the mechanical parameters for the 
progra*? At that time it had to run on a 16K CoCo. 
and «toul d employ the capacities of mn Epson hlX-80 
pr i nter , Spec ifically. the 13 character par inch 

type of the Epson would allow as many as eight 
columns per 8.3- page. More that anything else it 
had) to be done quickly. Eeo I oying what might be 

cal 1 ed the "brute force programming method , ■* I wrote 
Example No. 1 in little more than an hour. 

The program's organisation is most siepl e. It 
consists of two loops, one for entry o* text and the 
other for printing the text. Each is preceeded by a 
few preparatory lines- Line 10 turns on lower case. 
160 turns it off. Lihes 70 and BO accept headings 
for the coluwt. Throughout the textual i nput si epl y 
press ENT£"R> for unused columns. Line 1B0 sets 13 
cPi on the pr inter . If your printer is not an Epson , 
ch»c k your manua I for the correct code. 210 and 220 
center and onnt the title. 230* 240. and 230 turn 
on italics, print the column ha ad I ngs, and then turn 
italics off. Ves, 1 do have the Graphtrax package in 
ey nX-80. Lines 2*4. 260 and 280*3*0 will fill 
unused areas with ei ther dashes or blanks at your 
choice. Ek a«nple No. 2 is representat ive of the 

product. It is mn ex aepl e of advanced musical 

analysis. You do not need to understand it, just 

observe the v i sual ef f ec t . 

Tvpe in the program, save it, and try it out . 
Perhaps you have some i mmedlate use for it. If not , 
try it in the abstract. Enter columns of resistor 
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col or cod**, *ni mm l or p)«nt types. itiWi by 
countr iei, constellations, or whatever #] se coiwi to 
mind. If vou can onl v arr i ve at nnttri al s for 
iix(f ivt. four) columns l«Avt columns one and eight 
blank (<£NTER>> «tc. 

Mom we irrivt at the most important part of this 
col umn . Vou ar* going to bvcone a critic 1 Vqu have 
in front of vou a functi oni ng program. It works, but 
is not mn tiptct ally goad example of the programming 
art. It does illustrate now for giving BASIC c«n be 
when a prograa is needed quickly, but it has many 
weaknesses. 

Mow does one functi an as a critic? Ask the 
obvious quest ion, what is wrong here"* 60 over the 
program carefully in bath operat 1 00 and the BASIC 
code. l-ihere can probl ems occur' Where is the 
program not smooth in operat ion? Are there pi aces 
where the program may "cnsh?" Is the program 
efficient? Is it con v en icnt to use? Is It flexible? 
Is the BASIC code easv to follow and understand? In 
short, you *rm going to critically examlneeach 
element of the program asking if it really does the 
best possible job - 

Stop* Do not read past this paragraph until you 
have carr 1 ed out your examination. flake notes 
regarding your analysis as you 00. Then *we can 
compare our thinking. 

Sel f critici sat 1 s essent i al to good programming. 
Perhaps criticising someone else' s program, will make 
the effort easier. To be critical is not necessarily 
to be negative. It implies a willingness to 
recognise both the effective and the ineffectual. 
Eventual 1 y you wi 1 1 want to trv this on your omo 
programs. 



tha 



What do I find wrong with 
examine operations first. 



Our 1 no. the inout stage each 1 
on the screen 1 1 1 nam are hor 
vertical!. Thev mrm difficu 

additional PRINT statement start 
correct this. The input procedure 
especi al I v when 1 ess than eight 
We' 1 I discuss possible solutions 
Line 17<t has no protection. If *"N" 
miat ake is made, the program 
computer . Solution: 173 IF 12% • 
170. Although I thought it Has 
the program, the option of filling 
clutters up the page. I think 
Al though one ) s ail owed to make 
printer must be manual I y advance* 
tl me wast ing procedure. The CLS 1 n 
180 t s unnecessary, and distracts 
The eight col umn format is quick 
the inherent capabilites of the pri 
not efficient. As the number of 
much space is wasted on the page 
corrected. Mom does one make a 
ai stake is di icover ed after the 
Perhaps a correction or revi ew and 
15 needed- 



program? 



Let 's 



ne number appears 
1 rant a 1 , columns 
It to read. Art 
ing line 110 would 
is 1 tsel f clumsy, 
columns Arm used. 
at a 1 ater 1 1 me. 

1 s entered. or a 
can 1 ocfc up the 

y- then 2 60 ecse 

eeded when I wrote 

spaces wi th dashes 

it is useless. 

ex tra copi es, the 

for each copy, a 

struct 1 on in line 

the eyes badly, 

to assemble using 

nter , but it is 

col umns 1 s reduced 

Thi s shoo 1 d be 

correct 1 on if a 

text is entered? 

cor recti on sec 1 1 on 



The worst part of the BASIC coding is the 
horrj fylng sen es of IF statements extending tram 
line 280 to 330. This procedure is cluaisy and slow. 
I f you agree with mar that the dash option is not a 
virtue, we can quickly eliminate those 1 ines. 



There is a second major probl em with the BASIC 
itself. The variables arm all abstractions. That Is 
nice for Algebra* but the program would be much 
clearer if the van abl e naming was related to the 
functi on . The printer variable might become PR*, 
while the spacing variable could be Sf»*_ Rather than 
A* the first column mrrmy might become ON* or even 
DNESiTWOs etc.). Sane versions of BASIC do not allow 
this practice, but ECB does as long as the first two 
1 etters of the variable are unique. Clarity Is a 
distinct virtue in programming. If one is to easily 
edit or modify a program it Is a necessity. 

There is still another problem area. Line 20 
CLEARS 3000 bytes of string space. That is not 

optimal. Using the nx-90 ~«icratype~ the reasonable 
number of characters per page 1 s 1 32 k 5* ■ 7393. 
Q_£Afl 7000 would be a more reasonable instruction 
than what is given. Similarly the mrrmy distensions, 
of line 30 ere arbitrary. 56 would be a better 

figure. This Is der i ved from the practical number of 
lines to appear on the page. 
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Ha vi ng given some critical hints. 1 will now gi ve 

you a chal 1 enge. Improve this program. Correct 1 t 

to be aort flexible, efficient, understandable. and 
usabl e. The next time we>* 1 1 examine my sol ut ion and 
how I arr 1 ved at 1 t - 

BASIC FDFlW hi 1 1 be a tutor lal . pedagogical , 
hopefully helpful and practical series on BASIC 
programming. Hhi 1 e Extended Color Basic will receive 
much of our at tent 1 on , we will al so examine both 
versions of TSC's FLEX BASIC, and Computer ware' s 

Random 0asi c (FLEX) . We will use various peripherals, 
especi ally the printer, to demonstrate the potent 1 al 
of the Color Computer. While this is not a hardware 
colunm. some will doubtless want to know that mv C0C0 
Is equipped with an Atcmtronics 6>4fr. itenor v board, and 
an Atomtroni ci disk board. I use FLEX as Af> 

operat 1 ng system. I have two BASF disk dr 1 ves and a 
CRT- 60 A recorder for storage. I have made some other 
nodi fi cations to the coetputer too* 

As a new columnist I am interestedin 

your responses to what appears here. The title is 
"BASIC FORUM.' and forum is intended. If you have 
1 rival for sub jec ts to be di scussed . quest 1 ons about 
speci f 1 c BASIC pre* 1 ems, suggestions, or even 

compl aints. 1 will appreciate hear 1 ng from you, 

EXANPLE NO. 1 

20 rxSjrt>X2S2.e 

20 PftiNTTAe 7>-n*-ee fortvitter- ^eiwmm 

30 DlW MUM) , &*(!•*> ,C«O00) , D* C ]00> .E* < 100 > ,F*(100) .&IIIN) ,H|UN) 

40 INPUT »TITL£-|AA* 

30 PAINT "COLUMN MCADIN6S- 

4# PR!NTTABt3l STRING* (13, '-") "< -UOL . LIMIT" 

7* INPUT- I. -iR«j INPUT -2. - 1 OS : INPUT" 3. -»P»i INPUT"*. 'iO» 
Be lNPUT-5, -iM«i INPUT**. "IMS, INPUT"?, -|LSj INPUTS. *|KS 

90 iNPlfT-HDftr nANV LINES-lV 

I0« FQRX-ITOV 

110 PRINT*-- - 

120 PRI NT TAB O) STRINGS <I3. •--) "C-CO- . LlMlT" 

130 INPUT-l. »;A*tX> j lWUT-2. " | 001X) s INPUT -3. "|C*(X)iINPUT-4, -|DS(X> 

140 INPUT "3. -|Es(X> 1 INPUT "6. " | FS t Jt ) 1 INPUT "7. - t G» (X > 1 1 NPUT'B. * 1 1« i X ) 

190 NEXT 

1«« PTXE2S2, 233 

170 INPUT-PRINTER IS ON AND READ Y ( V/N> - I Z ZS 

100 PfclNTa-2.CHR»«l3) tCXS 

1«0 JNPUT-DtUBLE SPACES 4 Y/N) - | Is 

200 1NPUT-CI) 0LAN* COLUhMS Oft (2) FILLED" iC 

210 J-LENrAA*)iK-IWT t IJ32-JW2) 

220 PHINT«-2,STRINC*(K.- " M AA» 

230 0RINT4-2, -"iCNftsia?! 9~4" 

240 »*1NT0-2.»*,D*,PS»OS T N*,H*,L* 1 K» 

29« P»lNT0-2^"|CH»st27>|-3- 

240 !FC-2THE>J«-STBlMe*U5. ' -lELSE J B-STRINGB < 13, - "> 

270 FORK-) TOY 

200 IF ASIK)-"TH£N A»4X1-JS 

290 IF B* (X)-- "THEN BS(X)-J* 

300 IF CS(X>--"T>C* CS(X)-JS 

310 IF D»(X>---THEN D*(X>-JS 

320 IF EB(X>-*"TMEN E«(X>*JS 

33e IF FS1XJ---TMEN FS(X)-JS 

340 IF G«fX>»--TNE N Q4(X)-J» 

330 IF «S(X)-"THEN M«(X>-JS 

340 PRINTe-2,as ( If > , 0S t VI , CS (X > . DS (X > ,ES C X 1 , F* (X ) ,8*(X » .NS <«l 

370 IF 1S-'Y"THEN PR1NT4-2, -- 

300 NEXT 

3V« INPtrT-DO VOU NEED ANOTHER COPY (Y/N>-(Z*» 

•09 IF 22S--Y-THEN PRINT-POS I TI ON THE PAPER-, C0T01W 

410 END 

EXATWf TM3 
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"C" User Notes 

Norm Commo 
3 Pryor Road 
Natlck, MA 01760 

Finally, the Muse struck. More accurately, It «as a 
matter of my schedule finally giving her time to strike. 
But here goes. This month it's mostly news, a couple of 
book reviews and some code fragments. 



6 - Control Structures I 

7 - Functions 

6 - The C Preprocessor 
9 - Arrays 

10 - Pointers 

11 - Control Structures II 

12 - Structures 

13 - Input/Output and Library function 

Also Included Is an Appendix that briefly touches on 
those areas of C not covered by the primer, on a chapter 
by chapter basis. 

1 found the book enjoyable and quick reading. The 
author's style Is straight forward and two the point. 
Examples are well chosen and commented. If you are Just 
starting out this may be Just the book for you. I 
certainly wish It had been around when I was learning CI 



Learning to Program In C 

Thomas Plum 

Plum Hall Inc. 



BOOK REVIEWS 

There has been a proliferation of b ks covering the C 
programming language lately. Since the technical library 
at work was gear frig up and looking for new titles. In 
went the order for a few of the C books that looked 
premising. 

The books are aimed at Introducing the user to the C 

rrogr emming language. One assumes at least some 
amlTlarlty with anofher programming language, such as 
Basic. The other Is written for the complete computer 
novice. None of them cover the entire language In 
complete detail, but they all hit the most salient and 
major features. 

THE C PRIMER 

Les Hancock - Morris Krleger 

McGraw-Hill Book Company 

This title Is one of the "Byte Book" series from McGraw- 
Hill. The price range Is S 1 5 . In the words of the 
authors. 



"A prl 
Is Tn 



Is a b k for beginners. . This primer 
tended for those programmers who, while 
the may know something about programming, know 
nothing whatever about the C language: and the 
amount of programming knowledge we do assume 
our readers have Is minimal." 



Chapter I gives the history and linguistic lineage of C, 
what the language, Is and what It Isn't. I personally 
found this quite Interesting. 

Chapter 2 Introduces the user to a C program that 
converts decimal years to Roman numerals. It shows the 
reader what typical C code looks like, giving the reader 
a quick Introduction to function declarations, names In 
C, etc. It also gives examples of the three major 
format styles, which are shown below for general 
Interest. Tire book and this column use slyle three. 

/* style 1 V 
while (I < J) 

4 • = J " J : 

J~; 



/• slyle 2 V 
while (I < J) $ 

! I -J *J: 

. J++: 

/* style 3 •/ 

while (I < J) 

I =J *J; 



> 



The authors then unravel the language In the following 
chapter order: 

3 - Primary Data Types 

4 - Storass Classes 

5 - Operators 

IS 



This book Is written for the complete newcomer to 
computers. It Is meant to Introduce the user to 
programming using the C language. Once more, some 
selected words from the author's Introduction of the 
book: 



"This book treats the C language as a general 
purpose computer language for programmers 
concerned with portability and efficiency. No 
special application area Is favored; examples 
are chosen primarily to Illustrate the specific 
features of C". 

"The topic sequence has evolved over five years 
of teaching C language. 1 have tried to strike 
a balance between Imparting the fundamentals of 
programming (which are Independent of language 
and environment) and passing on useful details 
of the library, compilations procedures and 
software maintenance". 

"I hope the book will communicate, beyond the 
technical details, the delights of working In C 
language. C Is a wonderfully designed tool for 
programming a variety of modern computers, 
elegant In its simplicity and yet powerful for 
many uses". 

Well said Thomas Plumtl The last excerpt Is also a 
summation of why I enjoy programming in C and writing 
this column; but back to the book. 

The consists of nine chapters and a few appendices. 
Here Is the Table of Contents. 

- Introduction 

1 - Computers and C 

2 - Data 

3 - Operators 

4 - Statements and Control Flow 

5 - Functions 

6 - Software Development 

7 - Pointers 

B - Structures 
Epilogue 
Appendix A 
Appendix 6 

Each of the chapters Is broken down Into subchapters. 
The result Is that once >/ou have read the book through, 

Tou should able to quickly track down an answer using fhe 
ndex. 

Appendix A contains a C language reference section; a 
list (with cross references to the book and to Unix 
manuals) of the "cctmon C library; a section describing 
the more frequent C bugs made by programmers; and some 
of the common Idioms often encountered In reading C 
programs. 

I think the cost of the book Is almost about Justified 
for the bug section alone! I can guarantee you that I've 
done almost all of them In my o n process of learning the 
language, and e few (more than I'd like to admit to) still 
manage >o sneak In. 

The explanations of C Idioms was Interesting. It also 
pointed out to me how my own code segments here In the 
column can veiy easily become obscure to the neophyte. 
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Appendix B Is on adjunct to the main text and is 
organized In subsections that reflect the numbered 
chapters. It contains the answers to questions asked 
In Mie corresponding chapter and other brief comments 
on the subject at hand. A nice reference In Its own 
right. 

The book Is well written In an easy to understand style. 
There are many tables and other Illustrations that 
succinctly wrap up the topics of a section. I 
particularly Hked the author's use of questions (In the 
form of simple exercises, with the answers In the 
appendix) for challenging the reader to do a little work 
on his own. 



PRODUCT PREVIEWS 

I had a talk with Al Jost of Dynasoft In the latter part 
of April. He informed me that Dynasoft will soon becoming 
out with C compilers for both 0S9 and FLEX. It will be a 
subset of full C, roughly comparable to Word's Worth's 
Middle C compiler. 

This should be viewed as good news, f have used 
Dynasoft's Pascal compiler unoer both 0S9 and FLEX and 
the Dynastar editor under 0S9. They were pretty solid 
products with good documentation. 

Microware will be shipping their compiler by the time you 
read this. I have kept In touch with Ken Kaplan at 
Microware on the compiler's progress. He has seemed 
quite satisfied with the efficiency and speed of the 
compiler's output. 

The Initial version will Include all of the language except 
bit fields which I haven't covered In this column. This 
feature should follow the Initial release by a month or 
two. 

One of the features f was really curious about was how 
the compiler would Implement initializers. I have written 
a few programs that have made use of dispatch tables 
containing pointers to both data objects and functions. 
These pointers are addresses and with their Initial 
values determined by the compiler. The problem Is that 
0S9 can load a program any where It wants to, thereby 
requiring that all programs be written In a position 
independent fashion. How can you Initialize an address 
that might be different each time the program Is called? 

Microware has the answer. It appears to be clean and 
shouldn't carry too much overhead In terms of time or 
code. It involves changing the addresses when the 
program Is Invoked, but that's all I'll say for now since I 
don't yet have the actual documentation. 



Include "low level" file I/O and file rename and delete 
functions. They have also Included a function that does 
a qulcksortl You pass the base address of an array of 
objects, the size of objects, the number of objects In 
the array and the address of a function that does a 
comparison of the objects. Nifty. 

This looks like It has all the makings of a good compiler 
and I look forward to getting It back on 5 Inch disk 
drives. 

YET ANOTHER STRING FUNCTION 

Code Is going to be pretty sparse this month. Chances 
to get In and do soma development have been few and far 
between as mentioned earlier. But here Is a function 
that you might find handy. 

Strovrl) Is quite simple. It takes a one string and 
overlays It onto another, it does not Insert it, the 
overlay Is destructive. On the other hand it does not 
prematurely end the first string either. 



t overlay s2 onto si starting it location n. 
• If n is larger thin il, then do an append 
i 

t returns the final length of si 
*l 
strovr(sl,s2,n) 

char sKl, is2; 

int n; 

{ 

int i; 



WINDRUSH C COMPILER 

I received a copy of the Wlndrush C compiler. Which Is 
advertised as being the basis of the SWTP compiler. The 
compiler arrived on an 8 Inch disk; but I have 5 Inch 
drives. This means that I haven't actually tried the 
compiler, but here goes what I found In the 
documentation. 

The compiler is made to work with TSC's new relocating 
assembler and linking loader. The only parts of the 
language not Implemented are floats, doubles, bit fields 
and the 4lf directive. It does have Initializers. 

The documentation Is terse but appears to be thorough. 
The features and use of the compiler are adequately 
explained, but don't expect a tutorial on the language. 
They say right up front that you won't get one and you 
don't. 

The compiler is somewhat different than most In that It 
consists of an "executive" that resides In FLEX's utility 
area. This program actually calls In the various overlays 
that run In main memory and passes them the necessary 
parameters, in the simplest case, where there Is a 
single program module that uses the standard library, 
you start the compiler and end up with a CMD executable. 
All the Intermediate stages sucn as assembly and linking 
are handled by the executive. 



It test n against tl */ 
if In ) li « strlen(sl))) 
o > i) 

/• copy s2 onto si •/ 
while (*s2) 

sltn+t] « *s2++; 

/i terminate if s2 latft il longer ♦/ 
if (n > i) 

{ 

iltn] » '\0'» 

return (n) | 

} 



For more complex cases, where there are a number of 
modules, you may list all the modules as either text or 
REL (object) modules. The executive will then do what is 
necessary to compile those modules that are source 
files. 

The runtime support library is quite complete and has 
some rather nice fnnrtinn* to tie Into FLEX. These 
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/* tlst just return *l 

returnli)? 
) 



The only thing here that might be construed as tricky 
was the InltleMiation of I to the length of si within the 
If's test. That was done to flex your minds. It's legal 
and should work with all compilers or they're buggy. What 
happens Is that I Is set ot the return value of strlenO, 
but the value Is also kept around for use In the 
comparison. I can't really say that it's In good style, 
the following Is certainly clearer. On the other hand 
sometimes It IS cleaner If you can do something like this 
and C wll I let you . 

I = strlen(sl); 
If (n > I) 



THAT'S A WRAP 

So much for this month. Next month we will embark on a 
definite path. My source of code for this column Is 
whatever I happen to be doing here on the home system, 
along with any nonproprietary stuff that I develop at 
work, i recently received a copy of the "Portable Editor 
In C" that was published In Or Oobb's Journal a while 
back. This Is a nitty screen editor written In Small C. 
The version I ended up with was optimized to moke use of 
the full language and run under 0S9. 

I would also like It to run under FLEX, but to be really 
nice, the terminal 1/0 had better be Interrupt driven. 
So I must come up with some scheme to get Interrupt 
driven terminal I/O. Since the editor turns off all 
special character handling by the dos anyway, why not 
write the pockage right In CT 

Next raonrh we will start Investigating writing various 
device drivers In C. It's really quite simple, even with 
Interrupts. We'll start off with serial ports, then move 
onto parallel ports. I hope by then I'll also have some 
more news on the new compilers. Till then... 



OS9 USER NOTES 

By: Peter Dibble 
517 Goler House 
Rochester, NY 14620 

A month ago I Installed Baslc09 on my machine. 
I have been proud of not having a BASIC on my 
computer, but OF (An 0S-9/Flex copy program) 
requires Baslc09, so I swallowed my pride and 
Installed BASIC I have spent too many hours 
breaking students of the bad habits they learned In 
elementary computing courses taught using BASIC to 
have any affection at all for that language, but I 
think I could learn to love Bas1c09. It Is able to 
masquerade as BASIC, but It feels Just like a modern 
structured programming language to me. I am sure 
that there were valid marketing reasons for 
Including "basic" In the name of Baslc09, but I wish 
they had named It Advanced Programming Language or 
something; I would feel much more comfortable 
learning to love the language If It had a different 
name. 

Last Column I promised to continue wrestling 
with the problem of communication between processes 
... Writing about processes without using technical 
terms Is getting to be too much for me. I am going 
to give loose definitions of some of the Important 
terms here. 

Process or Task: 
A module (Program, subroutine, or whatever) 
which the operating system views as an 
Independent place of work. A program Is 
usually a process tho gh sometimes a program Is 
divided Into several processes. 

Concurrent processes: 
Sir let I y speaking concurrent processes must 
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actually run at the same time. This requires a 
separate processor for each process. The term 
Is sometimes loosely applied to processes (like 
0S-9's) that are actually using one processor 
In turns, but seem to be running at the same 
time. 

Dispatch: 
Give a process access to the processor. The 
operating system will dispatch each active 
process In turn. Only one process can be 
running at any time, so the operating system 
must have a way of Interrupting a process as 
well as dispatching It. 

Schedule: 
Closely related to dispatch. If the operating 
system shows any Intelligence at a 1 1 about 
which process to dispatch next. It can be said 
to schedule them. 

Spawn: 
Create a new process. This Is a more general 
term than FORK because not all operating 
systems call the operation which spawns a new 
process FORK. 

Parent/Child: 
The process that spawns a new process Is called 
the Parent (used to be father) of the new 
process. The new process Is said to be the 
child (used to be son) of the process which 
spawned It. The family tree analogy can be 
taken as far as you like; processes can have 
siblings, ancestors, descendants... 

Asynchronous: 
Not depending on the same clock. 

Don't take these definitions as gospel. They 
are superficial — barely enough to be useful In the 
context of this column. 

Passing a parameter area to a FORKED process Is 
simple, but of limited usefulness. The limitations 
associated with communication with processes via the 
parameter area are that the communication Is 
generally one way, and that, since a copy of the 
parameter area Is made for the new process, large 
parameter areas will use a lot of memory, and 
Increase the length of time the FORK operation 
takes. Under 0S-9 Level One, all processes share 
one 64K address space along with all the assorted 
system overhead (OS-9 Itself, m e m o ry mapped I/O, 
etc). Spawning a new process with a 20K parameter 
area will cost 40K Just for the parameter area (20K 
for the original and 20X for the new process's 
copy). That kind of thing can chew up a lot of 
memory In short order. With Level Two, the memory 
problem Isn't so Important, but, unless you have the 
Glmlx III version of OS-9, It Is time consuming to 
copy a large parameter area Into a new address 
space. 

Some of the characteristics of the parameter 
area make It possible for new families of bugs to 
creep Into programs that use them for Inter-process 
communications. Under OS-9 Level Two, each new 
process gets Its own address space. There Is no 
sign of any other process In that address space 
except a copy of the parameter area passed from the 
parent process. If the parameter area Includes any 
addresses, they will be pointing to places that were 
significant In the parent's address space. In the 
new process's address space those addresses may be 
empty or contain something unexpected. The tricky 
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thing about this Is that, under Level One, addresses 
In the parameter area are meaningful. Since there 
Is only one address space, the addresses Just reach 
out Into the parent's memory and grab, or change, 
the data the parent pointed them at. Being able to 
read and change data In the parent process's memory 
Is a mixed blessing. 

Let's say you want to print the contents of an 
array without stopping to wait for the printer. A 
very good way to do this Is to spawn a task to do 
It. If you pass the array to the new task as a 
parameter, everything will be fine except that. If 
the array Is large, you may run out of memory. If 
you conserve memory by passing only the address of 
the array, everything will still be fine (under 
Level One) provided that neither process changes the 
array while the child Is running. If the child 
changes the array, It Is very likely to be a 
surprise for the parent. If the parent changes the 
array (e.g., by starting to work on new data) the 
child will see the changes, and print an array that 
Is part the old one and part the new one. 

It would not be too hard to track down the 
reason for that kind of garbled printing, but there 
Is an especially virulent form of that bug which not 
only Is hard to find once you set out to look for 
It, but also sometimes doesn't show up under most 
forms of testing and looks suspiciously like a 
hardware glitch. The operating system lets each 
process run for a fraction of a second, then 
Interrupts It and dispatches another process. If 
you read some of another process's data, then change 
It and put It back (something like A = A + 1, which 
reads A, adds I to It, and stores the result In A), 
you can't be sure that the other process hasn't 
changed the data between the time you read It and 
the time you wrote It unless you have masked 
Interrupts for the duration of the operation. If 
some process changed the value of A I n the middle of 
the add, the new value of A wt 1 1 be wiped out when 
the result of the addition Is put Into A. Every 
process looks entirely innocent when viewed alone, 
but, taken together, they are chaos. If you change 
a program with this kind of error, even to add 
diagnostics, the problem may seem to disappear. The 
timing has to be very precise for this kind of error 
to show up, and (Murphy's Law being what It Is) the 
timing Is never what you want It to be. Finding and 
fixing this kind of bug Is the kind of thing that 
makes a programmer want to Join a commune and raise 
corn. 

OS-9 Level Two prevents this kind of trouble 
with the parameter area by making addresses In the 
parameter area unuseable. Some programmers working 
In OS-9 Level One without a crystal ball to predict 
the nature of Level Two passed address to other 
processes. Their programs (i believe 
DYNASTAR/DYNAFORM Is an example) have restrictions 
when they are used under OS-9 Level Two because 
under Level Two those addresses are not meaningful. 

If addresses are Included In the parameter 
area, and you are using Level One, a process can 
send data to Its parent by changing the parent's 
variables. if you prudently don't use that 
questionable trick, this type of communication Is 
like heredity; strictly from parent to child. 

The parameter area Is certainly the simplest 
path for Inter-process oarmunlcatlon, but there are 
are several other methods- The most powerful tool 
for Inter-process communication Is the "data 
module." The data module Is a rather mysterious 
module type Intended to be used to store collections 
of constant data. The usefulness of data modules 
stems from the way OS-9's LINK system service 
request works. 



The LINK request returns the address of the 
module you link to. Level One simply returns the 
address, but Level Two must put the module In 
question Into the address space of the process that 
does the LIMC In order to be able to provide a 
meaningful address. If the module Is marked 
"reentrant," the system memory map will be adjusted 
so the memory containing the module being linked to 
will appear In the address space of each process 
which Is LINKed to It. This Is a way to make a 
block of memory accessible to several processes. By 
making a module reentrant you assure the operating 
system that several processes can use the module 
without Interfering with one another. Usually that 
means nobody changes the module. In the case of a 
shared data module It Is sometimes a good Idea to 
lie to OS-9. If you lef a single process change a 
reentrant data module while other processes only 
read what's there, there Is not much chance of 
getting Into trouble. Data modules can be written 
Into by many processes, but this requires careful 
management. The problems which can plague Level One 
users playing with two way communications through 
the parameter area all apply to shared data modules 
which are written Into by more than one process. 

A rather annoying problem with data modules Is 
that they must be loaded from disk like any other 
module. It Is possible to build a module In memory, 
but the system service request which forces OS-9 to 
Include the module In Its directory of modules In 
memory is a supervisor state request. It Is 
possible to circumvent that restriction, but the 
method is too Involved to tackle this month. 

It Is practical to have a data module with two 
or more "writers" because there are ways to "lock" a 
data module. A lock Is a system for checking that a 
resource Is free, then. If It Is free, marking It 
"In use." Every program that uses a shared resource 
must check and respect the lock In order for It to 
be effective, but there Is no way to enforce the 
locking In such a way that no program can get at the 
shared module without going through the locking 
protocol (GIMIX III might provide a way to do this). 
The easiest way to lock a module (or anything else) 
Is to write a pair of operating system services to 
lock and unlock any specified resource. These 
services are usually called ENQ/DEQ after the 
sensible English words enqueue and dequeue, or P/V 
after two Dutch words. Oljkstra Is responsible for 
the P/V terminology; IBM may have thought up 
ENQ/DEQ. Perhaps I'll write the OS-9 function 
handlers for P and V someday, but until those 
services are available, modules can be locked quite 
effectively In any assembly language program. 

There are several Instructions In the 6809 
Instruction set which can read and write memory all 
In one Instruction. Altering a byte by reading and 
writing It in one Instruction prevents any other 
process from accessing the byte In the middle of the 
alteration. The machine Instructions that read and 
write in one Instruction are: shift Instructions, 
rotate Instructions, Increment, decrement, 
complement, and negate. The Instructions which are 
usually used for "locking" a module are Increment 
and decrement. The basic Idea Is that you set aside 
a locking byte in the data module with an Initial 
value of -1. To lock the module, Increment the 
byte, and, if increment returns with the zero flag 
set, continue; the module Is locked. If the jero 
flag Is not set some other process has the module 
locked, so decrement the locking byte, and sleep for 
a while... then try again. See the assembly 
language modules Lock, and UnLock, for examples of 
this procedure. 

The LINK service request Is only able to find 
modules that are already In memory. If the module 
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Is not In memory It must be loaded from disk using 
the LOAD service request. This problem could be 
dealt with by writing two assembly language 
subroutines, one to do LINKs, the other to do LOADS. 
This offers the most flexibility, but requires the 
calling program to know more about OS-9 than I like. 
The assembly language program that accompanies this 
column attempts to load a module from the execution 
directory If It can't be found In memory. The 
problem with this approach Is that the file which 
contains the data module must have the same name as 
the module. 

The data module Itself Is created by the 
assembler. The main difference between a data 
module and a program module Is that a data module 
has no permanent storage size In the module header, 
and no executable code . I use the execution offset 
field In the module header to point to the beginning 
of the shareable data. By convention, I use the 
first byte In the shareable data as a locking byte. 
For OS-9 Level One users, It Is good to keep the 
module to a multiple of 256 bytes. Under Level Two, 
a module loaded by Itself will use a multiple of the 
page size (usually 4096 or 2048 bytes), but a module 
loaded from a file containing several modules will 
share a page with other modules from that file If It 
can. 

Together, the assembly language modules SLInk, 
SUnllnk, Lock, and Unlock, provide the tools 
necessary for a Baslc09 program to use shareable 
data modules. Before a data module can be used. It 
must be linked to; SLInk returns the address at 
which OS-9 placed the data module. This address 
will be usable unt I I the module IsUnLlnked. Before 
any data In the module Is used or changed, the 
module should be locked by calling Lock. Lock will 
not return control to the calling program until It 
has control of the data module. It would be 
possible to rewrite lock so It would return with an 
error code If some other process had control of the 
data module, allowing the calling program to choose 
to do something other than wait If the module Is not 
available. As soon as possible after locking the 
data module, It should be unlocked to release other 
processes waiting for the data module. Before 
stopping, a program that links a module should 
unlink It. OS-9 maintains a counter of how many 
times a module has been linked to, and deletes the 
module from memory when Its link count goes to zero. 

I have Included two trivial Baslc09 programs to 
demonstrate module locking. Calc only calculates 
the sum of the squares of a list of numbers, but It 
could be the mainstay of a mall system, a matrix 
manipulation routine, or a print spooler {+o name a 
few possibilities). Drlver2 Is a program who's 
greatest virtue Is that It calls Calc. There are 
two forms of locking going on In the 
Drl ver-OataMod-Calc system: the first byte of data 
In DataMod Is used by Lock. The second byte of data 
In DataMod Is used for communication between Dr1ver2 
and Calc. Each process waits for this byte to take 
on a value set by the other process before It 
accesses the rest of DataMod. This Is a very simple 
protocol which can only be used In trivial cases 
such as signaling between two modules. In this 
case, the main lock Is used to prevent several 
modules from trying to change the communications 
byte at the some time. Once a process gets the 
lock, no other process can get It until the process 
holding the lock releases It. The process which has 
the lock can use the communications byte, and the 
rest of the data module, to call for the services of 
Calc In en organized fashion. 

I use a module from lest month's column called 
StrtTask In this set of programs. If you are 
especially Interested In memory efficiency, merge 
the file containing the StrtTask module with the 
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file containing this month's assembly language 
modules. Calc must be packed In order to work (at 
any rate, I can't puzzle out any reasonable way to 
use it In source form). To make the contraption go, 
load the file containing SLInk, SUnLInk, Lock, and 
UnLock. If StrtTask Is In a separate file you might 
want to load that too; then start up Bas1c09 and run 
0rlver2. Drlver2 will pause for a while, starting 
up Calc, then ask for a number five times. Slve It 
small numbers — they have to fit Into byte 
variables. When all five numbers are entered, Calc 
will calculate the sum of their squares which will 
be displayed by Drlver2. If you want to try It 
again, reply Y to the next prompt. The last thing 
Dr1ver2 will do before ending Is ask whether you 
want to shut down Calc. You do. In a system with 
several processes using Calc you would want to leave 
It running, but, with only one process using Calc, 
It will just be a nuisance If It Is not cleaned up 
when Its one user terminates. 

Standard Terminal Support for OS-9 

One of the first programs I wrote for a micro 
played "Life." The game starts with a given pattern, 
and, by repeatedly applying a set of rules, 
generates and displays new patterns. If the 
patterns are displayed properly on a CRT, the 
changing figures on the screen can be fascinating. 
(Note: Life was Invented by John Horton Conway, and 
has been extensively discussed In Scientific 
American and BYTE.) I wanted my program to be usable 
with most terminals; so after Investing a few days 
In the program, I spent another few weeks trying to 
make It "device Independent." I never really 
finished. It was an uncommonly fast game, but, 
since I couldn't generalize the terminal control, 
no-one without a H19 will ever be able to enjoy It. 

Many micros avoid this problem by not using a 
terminal (e.g., the Color Computer), but people, 
like me, who program computers without a built-in 
screen must either use only those control codes 
conuiion to all terminals (like carriage return, and 
line feed), or expend a lot of effort writing 
special code to handle different terminals. 

Full screen editors are the prime example of a 
type of program that must have control of some of 
the features of the terminal, but many other high 
quality programs support some of the features that 
most terminals share. Every program with 
generalized terminal support must be configured for 
the terminal (or terminals) It Is supposed to work 
with as part of the Installation of the program. 

Some programs use a special module which 
contains terminal -specific code for a few crucial 
functions. It Is simple to Install a program that 
uses this kind of terminal control provided that the 
necessary module Is provided, if a suitable modu le 
for your terminal Is not available, a new one must 
be written In assembly language. 

Another approach to generalized terminal 
control Is to use a configuration program to ask 
questions about the terminal being used and store 
the Information In tables which enable a single 
terminal control module to drive any reasonable type 
of terminal . 

It Is sad to see so much effort used solving 
the same problem over and over. It Is so hard to 
write a program so It can be adjusted for use with 
any terminal that even some commercial programs 
don't do It. For small programs It can take more 
work to Implement terminal support than to write the 
rest of the program. Frank Hogg Labs seems to have 
developed a standard for terminal control, the 
GOT0XY module. Once the module Is Instal led for one 
program. It need not be done aqaln except for a new 
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type of terminal. If every software distributor 
would standardize on QOTOXY, It would make life a 
lot easier for programmers and purchasers of 
software. Frank Hogg tells me the GOTOXY modules 
are not proprietary, so this Is an alternative ~ 
UCSD Pascal makes do with no more. Unfortunately, 
GOTOXY Is hard to cal I from some languages, and 
supports a terribly limited set of operations. 

I would like to propose a standard Interface 
for CRT terminals. It would be much easier for 
Mlcroware to build the standard control system than 
for me to do It, but It looks like the Job Is mine. 
I will kick the problems I find around for a month 
or so. Please help me with this. If I have to 
devise a standard In a vacuum. It may not please 
enough people to be widely used. 

Any standard Is a compromise. The most 
Important goal Is to make It easy for any programmer 
to use the Interface. This rules out all the 
language-specific Interfaces. The other two 
Important goals are that all the currently existing 
programs with {or without) terminal control modules 
must continue to operate without nodlf Icatlon, end 
that the Interface should provide the most 
sophisticated terminal control possible. 

Since many languages can't use GETSTAT/SETSTAT, 
or other exotic ways of doing I/O, I believe the 
standard terminal control module should either be a 
callable module like GOTOXY, or some form of filter. 
The callable module would be more efficient; but 
different languages call subroutines differently, 
and It would be sad to forsake the built-in I/O 
facilities of a language In order to route all 
terminal I/O through a single module. There are 
several places a module could be placed In the 
terminal I/O path where It could act as a filter 
Isolating terminal specific control strings on the 
terminal side of the filter, and standard strings on 
the program side. I don't believe that the 
difference In efficiency between the filter and the 
subroutine method of terminal control Is all that 
great. The filter method seems to be the best 
approach to the terminal -Independent program 
problem. 

The filter method requires that all programs 
act as If they are being used with some standard 
terminal. That terminal could be Imaginary, but 
with so many different terminals available why 
Invent another. Two terminals seem like attractive 
choices: the VT52 and the VT100. The VT100 Is 
especially attractive because It Implements the 
ANSI! standard. It would be nice to go with the 
accepted standard, and I think I wl I I finally decide 
to use a subset of the ANSI I standard — a subset 
because I don't relish the Idea of trying to emulate 
all those flashy features on a dumb CRT. The worst 
disadvantage of the ANSI I standard protocol Is that 
Its cursor control sequences will be hard to 
generate In assembly language programs. The row and 
column have to be In ASCII characters. It hurts me 
to think of a programmer being forced to Include 
blnary-to-ASCI I conversion code In his program Just 
so the terminal control module can convert the 
numbers back to binary. The VT52 Is representative 
of most moderately Intelligent terminals. It 
certainly Includes every function I would want to 
Include In the subset of the ANSI I standard I plan 
to Implement. In the short run the VT52 Is a better 
choice than the VTIOO; It could be emulated more 
efficiently, and would be Just as useful as any 
practical subset of the ANSI I standard. Still, I 
believe that In the long run adhering to the most 
widely accepted standard Is the best policy. I am 
looking for a good excuse to use the VT52 as the 
standard, but haven't found a good enough one yet. 

The choice of the subset Is another tricky 
decision. The minimum useful subset Is either the 
'66' Micro Journal 



direct cursor positioning command, or the set of 
cursor up, down, left, and right commands. 
Actually, home cursor Is adequate for most purposes, 
but It takes a substantial amount of work to program 
for a terminal that Is that dumb. There are many 
powerful commands that make It easier to program for 
a terminal, and, more Important, cut down the number 
of characters that need to be sent to the terminal 
to accomplish some operation. If fewer characters 
need to be sent to (say) clear the screen, then the 
screen will clear faster and the number of 
Interrupts the computer will need to service will be 
decreased. However, the more fancy terminal control 
commands are Included In the standard, the larger 
the terminal control module will get. 

There Is no reason the filter trick can't be 
applied to terminal Input as well as output. For 
some of the less powerful terminals It will be 
necessary to pass all Input through the filter It 
order to know where the cursor Is; however, all 
terminals will benefit from filtered Input. An 
Input filter will permit standard program function 
keys, arrow keys, the clear screen key, and perhaps 
some other special keys to be defined. 

The following Is a list of terminal control 
strings In descending order of likelihood to be In 
the subset: 

Direct cursor positioning 

Clear to end of I Ine 

PFkeys/Clear Key /Arrow Keys 

Alternate cursor (block/underscore)/normal cursor 

Highlight on/off (either reverse video or Intensify) 

25th (or other special) line support 

The following are significantly harder: 
Save cursor position/return to saved position 
Insert/delete line 
Delete character 
Enter/ leave Insert character mode 

I will consult everyone I can think of about 
this, and hope the people I don't think of will 
write or call me with their thoughts. After a month 
or two's thought, I will try to write the code to 
support the standard for at least one terminal. I 
would appreciate any help or advice I can get. 
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ttend the 2nd ANNUAL OS-9 USER'S SEMINAR 



AUG. 12, 13, 14, 15 

PHIS-REGISTRATION ONLY 

Sharpen your knowledge and skills ol 
OS-9 and high level languages at the 
2nd Annua] OS-9 User's Seminar. More 
participants, more speakers, more 
hardware and soitware exhibits. Here's 
your chance to learn from the experts. 

Fee: $100 
Location: 
Marriott Hotel Des Moines. Iowa 

Pre-Register Now! 
Call 515-279-8844 or write: 



MICROWARG 



Microware Systems Corporation 

HO. Box 4865 

Des Moines, Iowa 503O4 
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SMALL DBMS 



Robert Lund 
P.O. Box 806 
Hillside, IL. 60162 

May 23, I9B3 

Dear Don, 

Here's an Interesting Mttle program that 
someone may or may not be interested In. Basically 
(arrg.) It is a small dedicated DBMS that was 
Intended to handle the Inventory of a small 
electronics distributor. in actual I Ity it has 
proven to be quite useful in it's own small way for 
a variety of DBMS applications. 

The way the program stands. It loads the entire 
catalog into memory, and then performs It's random 
accesses and searching from there. This, not only 
for speed, but also for the reduction of head loads 
and seeks. 

RADCAT Initially, when run, looks for a file 
called "Catalog" on the disk, if this file is not 
found, it will create a blank file by the same name- 
After returning to FLEX, it will rename the old 
catalog to .BAK, and write the new updated catalog 
to the disk and name It "Catalog. DAT". 

As it is configured, this program wlil store 
about 350 entries, or about 6 pages of 96 line 
entries. This of course, Is only limited by the 
available memory and disk capacity. The program can 
be expanded by lengthening the table area at the end 
of the program. Also, RADCAT exhibits the following 
features: 

I.) Completely menu driven. 

2.) Pagenatlon and form headers for each page. 

3.) Automatically assigns catalog numbers for 
cross reference. 

4.) Deletes an entry when It's quantity becomes 
zero. 

5.) Output only requires an BO column printer. 

There is an additional feature that Is not 
Immedlatly obvious, and that is the fact that even 
non-printable control characters can be stored in 
the DESCRIPTION field. This wlil enable one to 
enter, and then SEARCH for an item by selected 
groups If certain Items are grouped together by a 
unique control code. (eg. all plastic parts could 
be grouped together by adding a CNTRL P with each 
plastic part In the description field, and then 
printed on the terminal by searching for CNTRL P) . 
Oh well. If you figured that out the first time 
through, your better than I am. 

By the way, you tape users may find this 
especially Interesting, as by eliminating some of 
the FLEX routines, you could write the table in and 
out of tape, and still have a random access to all 
the data. 



Anyway, even If this program Isn't useful, 
of the routines may prove applicable to other Ideas. 
The author is also interested In any Improvements 
that may be thought of that will enhance this 
program, and If you send me a formatted (FLEX) disk 
with other like software or utilities, I will 
provide the source and object of this program on 
disk. 
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The OrnegaSoft Pascal software should not be 
called Just another compiler. It is a Pascal environment 
designed for efficient program development. The 
system Is composed of the following major components: 
compiler, debugger, relocatable assembler, runtime 
library, linking loader, and tjood documentation. The 
combination of these six pieces provides the facility to 
efficiently create binary programs that are 
relocatable, reentrant, ROM-able, and that contain no 
unused code. Additionally, the language Implementation 
conforms very closely to the "Pascal User Manual and 
Report" by Jensen and Wlrth; to overcome some of the 
limitations of "Standard Pascal," many language 
extensions were added — primarily to facilitate 
Input/Output (I/O) and to aid In character string 
manipulation. 

Upon receipt of the OrnegaSoft Pascal system, 
the most notable observation Is the Inclusion of six 
manuals totaling 396 pages and 114 files In 1511 
256-byte sectors which Include the source-code of 1he 
entire runtime library. At first the size of both 
documentation and files seems overwhelming, but the 
manual (for my system), titled "Pascal Configuration 
Manual for Flex," begins with a simple, concise 
description of what files are what, what files should be 
on the system disk, basic program commands, and system 
dependencies. Additionally, the manual Includes a 
step-by-step example which demonstrates the major 
features and techniques for using the system. Without 
reading any of the other manuals, the example ran as 
described w I1h no problems. 

The next discovery was the wealth of 
information in the OrnegaSoft "Pascal Language 
Handbook." It Is formalfed like an encyclopedia: 
entries are arranged alphabetically. The entries range 
from all the supplied procedure/function names to 
Pascal concepts like scoping and even to the meaning of 
punctuation. All entries have a common format which 
Includes a quick reference guide, syntax diagram, 
description of the entry, and an example demonstrating 
the use of ttie feature. Contrary to using Jensen and 
Wlrth, the Handbook allows very quick access to the 
available language features, syntax, and exactly what 
will happen (feature semantics). The only difficulty Is 
that any implementation change requires changing the 
Handbook; therefore, a supplementary handbook Is 
supplied requiring the consultation of two books to be 
sure of accurate Information. 

Besides the conventional Pascal features — 
such as real numbers, integers, records, goto's, 
functions, procedures, etc. — which are all faithfully 
Implemented, there are a number of Important 
extensions to "Standard" Pascal. The easiest to 
understand Is the addition of a string type which Is a 
variable lengtti array of up to 126 characters. Similar 
to many BASIC'S, routines for string matching, 
sub-string assignment, and string-type conversions (1 
.e. string Into an Integer) are Included. 

Important Pascal extensions for use on Micros 
are the type, byte, and the ability to define the 
location In memory of variables. For example, the 
variable ACIA could be defined as a byte-type at 
location SE004 (the usual location of 1tie FLEX command 
port). Then alt references to that variable would 
automatically access the command port located at that 
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address- Of further value to Micro users are the 
facilities to Include assembly language routines* The 
conventions for both Pascal calling assembly routines 
and assembly calling Pascal routines are provided and 
throughly described* 

Further expanding the normal Pascal capability 
are the additions for I/O. Enhancements revolve around 
ttie type called "device," which allows external system 
communication. Six standard devices are pre-declared 
for use: 

INPUT - a text device for Input from ttie command port. 

OUTPUT - a text device for output to the command 
port. 

AUXOUT - a text device for output to the system 
printer. 

KEYBOARD - a character device for single character 
Input from the command port (the Input Is not echoed). 

DISK - a file device that Is used to communicate with 
the file management system. Allowable operations are 
file Input, output, update, and random file access* 

Documentation for the creation of new device types Is 
included so that you may use the conventional Pascal 
procedures/functions for I/O with your own custom 
device* An extensive example Is Included comparing the 
programming techniques for a memory-mapped display: 
first as a device type; second as a variable, fixed at 
the screen location. 

Another significant enhancement Is the 
capability for modular compilation. This means that 
separate pieces of one program may be separately 
complied. At first this may seem uninportant, but It 
opens many time-saving possibilities- For example, a 
library of useful routines can be created and 
separately compiled. Then any program that needs to 
use one of the routines can use It without having to 
recompile It; the binary code for the routine is 
automatically connected to your program. Another 
advantage of modular compilation Is that very large 
programs can be broken Into smaller pieces that- are 
more quickly compiled. Additionally, only the modules 
that change during debugging need to be recompiled — 
which Is another time savings- 

When writing a program, the first step Is 
cresting a disk text file with the Pascal program. Step 
two Is compilation. Since debugging will usually be step 
three, the compiler can be Instructed through a 
command line option that debugger code should be 
generated. Other compiler options are available for 
normal assembly code, printing, halt on errors, and for 
redirecting source, output, and listing files (UNIX type 
syntax Is used). The compiler only takes one pass and Is 
quickly done. If errors are detected, the program line 
In violation, an error pointer, and the description of 
the error are printed- 

After compilation, the debugger can be called, 
it provides the facilities to completely regulate and 
monitor the execution of the program under test. The 
following command types are possible: 

Program Execution Control - the program can be 
stepped line-by-line or executed until pre-set break 
points are hit. 

Variable Display/Modification - any type of variable can 
be displayed or modified. 

Debugger General Display - permits the display of 
program attributes such as stack pointers, heap 
pointer, and nesting level. By setting various program 
switches, the debugger can print each line number 
before It Is executed, or write the name of any 
orocadura/functlon before It is executed. 
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in comparison to a mainframe Pascal debugger 
(specifically the Berkeley VAX software), there Is only 
one feature missing from the OmegaSoft debugger: the 
capability to examine the source program from within 
the debugger. This Is not a major problem since a 
program listing In combination with the debugger 
provides all the capability necessary to exterminate 
program bugs. 

After the program is debugged, an Independent, 
executable binary file can be created. Conceptually, it 
is a three step process: first, the source program Is 
recompiled to produce assembly language output 
(debugger output Is different); second, the compiler 
output must be assembled to produce a relocatable 
binary module; third, the linking loader takes the 
binary program module and only the necessary routines 
from the runtime library module and creates a binary 
disk file ready for execution. Flni. 

The Relocatable Assembler Is worthy of further 
mention since it Is an Independent program. Before 
proceeding, the difference between a conventional 
assembler and a relocating assembler Is Important, in a 
conventional assembler, the assembly language Input Is 
converted directly Into an executable binary file with 
all program symbols completely defined, Including the 
starting load address of the file. Whereas, a relocating 
assembler does not directly produce an executable 
binary file or require that all symbols be defined within 
the body of the program. The relocatable assembler 
output Is the input to the linking loader which resolves 
all symbols from the different modules and then creates 
ttie binary file. 

The two distinctive assembler commands are 
XDEF and XREF. XDEF (external definition) Instructs the 
assembler that the following symbol should be 
remembered since It Is an entry point and will be used 
by name In other programs- XREF (external reference) 
signifies that the symbol name Is defined In another 
program and will be resolved later by the linking loader. 

The other parts of the relocatable assembler 
are similar to other assemblers- For example, the 
system includes the following directives: FCB, FCC, FC8, 
etc. The only conspicuous omissions are the ORG 
command and macro commands which are not necessary in 
a relocating assembler environment. 

The linking loader takes relocatable assembler 
output and generates an executable binary file. 
Commands are provided to load files, search through a 
library file for routines that are required (I -e. an 
XREF was made to the routine name), set the load 
address, manually define symbol names, and create the 
binary file. If during the binary file creation 
unresolved symbols (I.e. symbols that have not baen 
defined) are encountered, error messages are printed 
and additional diagnostic Information can be printed. 

An important eddltion to the OmegaSoft program 
package was a program called the "linkage creator" 
(LO- Since Hie creation of any binary file always goes 
through the same steps with only changes In program 
names, the LC may be called to create a command file 
that will automatically go through the proper steps. The 
program is simple since It prompts for all the necessary 
Information and always has a reasonable default answer 
If only a carriage return Is hit. For Pascal-only users, 
the assembler and linking stages can be completely 
Invisible. 

The OmegaSoft Pascal compiler Is priced at 
$425 and the combination of Relocating Assembler and 
Linking Loader Is priced at J) 25 (prices given are 
accurate on 10/14/82). It Is not unlikely ttiat the price 
could discourage all but ttie commercial customers; 
however, I recommend this software package to anyone 
who Is ready for a quality software system. It's worth 
the price. If performance, portability, programming 
speed, and the programming ease of a high-level 
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THE COMPLETE BUSINESS SYSTEM 

+ Multiuser+Highly Expandable+Cost Effective 



S+ THE CONCEPT 

The S+ system is a modular computer system in 
which all portions of the hardware and software are 
designed to work together in the most efficient way 
possible. An S+ single user system with floppy disk 
storage is a competitive and cost effective entry level 
system. Unlike most other small computers being 
sold as "personal", or "small business" machines, 
the S+ system may be expanded to maximum 
capabilities using this same hardware and software. 
You cannot end up with a DEAD END system that 
cannot be expanded and whose software is not 
compatible with larger machines. A basic S+ system 
may be expanded to thirty two users, a megabyte of 
main memory and hundreds of megabytes of hard 
disk storage by simply plugging in, or connecting the 
desired upgrade equipment. 

TOTAL DESIGN-Hardware and Software 
The S+ system is an integrated hardware and soft 
ware design. The two complement and enhance each 
other in this system. The UniFLEX® operating 



system used in the S+ systems is patterned after the 
Bell Laboratories UNIX® operating system, one of 
the most admired and widely used operating systems 
in the world. Instead of being an afterthought, the 
software is part of the design of the S+ system. You 
can be sure that with this approach that all parts of 
the computer operate with maximum efficiency and 
cost effectiveness. 

THE CENTRAL PROCESSOR 

The basic S+ system is configured with 256K bytes 
of memory and can be expanded to more than 1 
million bytes. An efficient and fast hardware 
memory management system is used to allocate the 
available memory among the users on a dynamic 
basis. As little as 8K bytes, or the entire memory— if 
needed— can be used by any individual user. This 
makes it possible to run very large programs on the 
system, but it also uses no more memory than 
necessary for a particular job. The increase in cost 
effectiveness of this system over crude and outdated 
bank switching arrangements is dramatic. 
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The central processor runs in both user and super- 
visor states. It can detect and reject a defective user 
program. It is impossible for a user program to go 
bad and stop the entire system, as can happen quite 
easily in less sophisticated systems. 

Task switching is accomplished by use of a multiple 
map RAM memory, with sixty-four individual task 
maps. Each task can access from 4 to 64 Kbytes of 
memory. Multiple tasks may be used in programs 
that require more than 64K bytes of memory for 
execution. When a task is completed the memory is 
automatically released for other use. 

SOFTWARE 

The S+ operating system, UniF LEX® is a multiuser, 
multitasking operating system based on the UNIX® 
operating system that has been used for many years 
on Digital Equipment Corp. PDP-11 series minicom- 
puters. It is considered one of the most sophisti- 
cated and "user friendly" operating systems avail- 
able. Variations of UNIX® are rapidly becoming 
standard on mini and larger microcomputers. 

A large variety of languages are available for use 
with the system. These include FORTRAN, 
COBOL, BASIC, and Pascal. Word processing 
packages are also available to give you full text 
processing capability on the system. 

Applications programs are available in large quanti- 
ties in many fields. This includes general business, 
medical, dental, veterinary, library and real estate 
management; plus others. Since the system is 
multiuser it can also be connected to cash registers 
to produce a point-ofsale terminal system combined 
with the computer. The possibilities for application 
of this system are endless. 

THE I/O SYSTEM 

The S+ system is totally interrupt driven. All ter- 
minal and printer I/O devices connect to an I/O bus 
separate from the main bus. Up to thirty-two 
separate devices may be connected to the I/O bus at 
any one time. If I/O activity is great enough to cause 
an unacceptable slowdown in system operation, a 
separate I/O processor can be installed in the 
system. This plug-in option removes all I/O handling 



overhead from the main processor and allows 
operation of up to thirty-two external devices at 
9,600 baud. Without an integrated total design, as in 
the S+ system, it would become impractical to use a 
UNIX®type operating system in a situation with 
heavy terminal I/O activity. 

DISK STORAGE 

A wide range of disk storage capacity is available for 
the S+ system, from 2.5 M byte floppy disks to an 
80 Mbyte Winchester and many sizes between. All 
disk controllers use direct memory access (DMA) 
type operations to maximize data transfer and to 
minimize overhead on the main processor. The 
Winchester disks also use intelligent controllers 
along with DMA transfers to preserve the perfor- 
mance that these type devices are capable of giving. 
Without this distributed intelligence the system 
performance would be greatly degraded. The 
UniF LEX®operating system is designed to work at 
maximum efficiency with this type disk system. The 
data transfer rates achieved by this combination 
rival those of large minicomputers. 

COMMUNICATIONS 

A high speed local network communications system 
is available to interconnect S+ systems. The VIA- 
BUS® network will allow communication between 
systems at data rates of over 400K baud. Such a 
system makes it possible to share data between 
local systems in an efficient and low-cost manner. 

AVAILABLE SOON 

Tape backup-20M-Byte in less than 15 minutes on 
a standard !4 inch cartridge. 

Mini-Wini— 5 and 10 MByte Winchesters-5'A inch 
package. Winchester performance, for smaller 
systems in a small package. UniF LEX® com- 
patible design. 

Large Capacity-190 and 340 M Byte Winchesters, 
plus SMD cartridge drives. 

Vnih'I.KX is a registered trademark of Technical Systems 
Consultants. Inc. 

L'S'IX is a registered trademark of Bell Labi. 

VIABL'S is a registered trademark of Southwest Technical 
Products Corporation. 




SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 1512) 344-0241 
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compiled language are required, the Pascal system, or 
more aptly the Pascal environment, from OmegaSoft 
should be seriously considered. 

Since all the features and system potential may 
overshadow the simplicity of using the system, an 
example Is given that shows all the steps to generate an 
executable binary file. A Pascal program Is also 
Included to show many of the language features. The 
program is designed to change the volume name, number, 
and dare In ttie system Information record of a disk. 
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Daar Don. 



while davaloping a new SS-S0 product, I discovered that 
tha SXTPC 0C-4 diak format is incompatible with other 
manufacturers, e.g. GIMIX G-28. Research revealed the 
problem to ba tha result of designating density on the 
DC-* with SSO. The DC-*. employs the 1797 FDC which auto- 
matically verifies aide. Since the side field of the 
sector preamble is checked against tha state of SSO, it 
must reflect density (0»sD, 1-00) and not side. 

Correction of this problem in a OC-4 system requires both 
hardware and aoftware changes. Since it can be solved in 
a GIMIX system with only software, this approach was sel- 
ected. By maintaining a copy of the original FORMAT. CMO, 
the resulting aystam formats media compatible with both 
formats and automatically configures to read and write 
either. Parhapa the attached changes are of interest to 
you and your readers. 
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There is a small but enthusiastic 6BD9 Croup here In Austria. 
Vour JOURNAL is tha most valuable source of information to us. 
and a number of System's and a lot of kits and boards have bean 
purchased from your magazine's advertisers. Please keep up 
the excellent work, I look forward to every new issue of "SB MICRO" 

For some reason, the January 19B3 volume did nmvmr make 
It to my address. Please send another copy, if possible. I have 
tha journal since October 1979 and would Ilka to leave the collection 
complete. 



Thank you. 



Herb Strasser 
OEIHSi 

Paul Sanders 
360 Summit Rd. 

Apalachia, N Y 13712 



Dear 6« MICRO JOURNAL 

I had decided not to renew as I had not found enough 
pertaining to the CoCo to tustify continuing my subscription. 

I then received the second notice and was impressed by the 
cute way it was written. 

Not two days later I received my next issue of 'M MICRO 
JOURNAL. May I) edition. And on pages 11 I 12 you saved me $72. 
with the Epson Converter. 

I had planned to buy a ready made parallel interface for my 
CoCo as I have been having trouble interfacing tha CoCo to 2 
Centronics printers. I had triad approximately six different designs, 
soma from books and some of my own. 

I recently ran out of spare time to play around 6 had decided 
to order the Interface but did not have the time to call the manufacturer 
when your May edition came, 

I have bought most of the parts and am now redesigning the 
corrector portion. I hope to finish In a faw days. I'll let you know 
how it works. 

Since you have already saved ma approximately $70 I will be 
using a portion of It to ranew my subscription for another year. 

SYJMAN. MC 
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IWlin ANALYST 



The •harket Analyst" la a coapltti coawaodlty earketlna; 
packeoe aeeiened to ba a profitable aooitlort to myeta'i a^kat 
atratwgy. The hale of awe* technical analyale toola aa 
Ralatlva Strength fnOee, Point a flVi ane Having averse* 
coaOlnea with bar- char-ta of bath futures and cash 
artcn wl 1 1 at ve WiM lnsioht into tha ««y >Alch price* eev 
la raoo*u-»ioe or v&lai lereral iBteaiau lathoda ban bass daecrtbed »o <>*nu.t «■. Local cash pries can ba recoroed and basis ihvti 
«Atab wlectlob of 6*00 asd 6*09 rrocalaOra oa.the seas bus. Tiesa base all printed for each elevator or euv-ket l« your a-n. a suiaw 



Sear Hr WLUUas, 

Tbs uBSsalrshiliV of ceatusiaU* loaertuu; aaa 1 ■iriud boards froa tba SS~*D "eiativa 

bus has bass vail dociaeaated. analysis 



toe bay* ■"•rail. 



oted 



larolTsd vtria, eod». to CrU or Hbthartaaud. 
aubaatuaat uie of Uu CHI ooUae. 

Tbara li a auob ilapiar u«/ of disabling tat baud plsunrad onto Ua bus. Juat 
opaa toe ♦«? rail 00 Ua oasd before It reaches tba ST regulator. 
Tbeaa UakJ aaa ba aaaiir avktcb aeleoted, either by a adulators STDT t Ula 
aouatad id tba top aoraar of aaeb board, or by bruujiof all ragvUator taput 
ooooaellcaa out to a e n — f a two poaltlos rotafy awltcb oo tba froat paasl. 
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'laU pw ce 



aaadlty can ba aslntalnae. 

or betswwn two c c ia ce itlea. 



such as Oa L sao m corn/PUrch ci 
•wch as th* corn/soybsan spra«e. 

Other- aspecta of ths 'nark at analyst- Include tha 
retrieval of price data printed In an assy to reae table. 
table Includes all tha Information an prices that have ba 
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«nt**M Into tho co^utflr 4tw t«ch V«clMc 'utu^t* contrtct or 
local tifkvt. Tho "WjfNft Analyot" Mill Ptvlvs Mlvl^ avaraga 
■n«lvtL« including ctoimvv- «r«ly*l« -nd uh« frwv * aol 1 
rt» wi diUoPi baaad ufion *lch*v«r crnfovw or Moving 
avdr*go odthod you aoloct and aot up #ar tho coventor. 

Tho -n«r*hdt Analyat* will Mtntain a record o# all opart 
peoltior** tor hod?* *^d" •poculattvo accounta. It will ahcav a 
orO*tt/ltn% ttataawit 'or a«ch cwmlUy aa -all aa a 
cu«u)itlv« total *<w tho yo*r*. It ••111 oonltor yew account 
balanca and aarqlfi rWutr fr ta o# Qpan petition* «nd Mintiln 
th« currant c«4n Mwltv «4 tho iCCdint. 

Ufedatoa o4 tho proor m -ill «o p«riodtcaltr dlatrtOwtOd .• 
OdO— d n«c«t4TT bV S h I ft-ogr*«aina, A» long aa tho original 
41tk la rrtumtd to S a • Programing or on* o4 it'a oaaiara* 
«Vod wodatoo <alll continue to b» dlatribwtod to tho original 
purchaw o4 tho -nari.#t Ifcndlrat*. 

rarta cH tho pachaqo *rm Bold individually or aa a 
cooploto pachago. rha** prlcai ara aa 'ollomi 

AJOUlonounn ' lt * t5 **> or W*^W ( J aS«) tvttan.j t«n«<na1. 
with fira'tra*. 

'utur** rVIco Data Entry and Oartlng.,,,, 

Caah h-lct Data Cntry *nd Qtarting , 

ttiii Oar ting 

**1 atlvo Strang th Tndon Chart a - . . . 

rout h flour* Diarta. 

Spraad Chart a .......... 

novi»o Avar ago Anal yd i * 

Fut urn Tr an aac tlona , 
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SPECIAL OTICD^T OrFZJt 

In ■ cicint ic.lc.i in 11C ^orld. IB* ir.nd.ncid t naw pro^rtr in 
■Mch at a. an eoo.d s« uin »r. «J«.tilj.r,» - ** oiiCsct vntn a 
daalar ' crOara «aa£t;> 4-0 Kir e£.9p:a:«iy lilting a aict^r 
trtilir tcucic.' lilt t: oi ru;-dona ay 2aj» f WtCKI iilUNAl haa 
datar^inad tnac 1U tnJ'rTAlNi will aaactiV f.:: a tf *,tot 
iri«lic true a and w» c: :ar »".y ou.tc an adJi tionai to* flucojM 
oft ordara tor acaccly 4 JO CM : 2f T*.i MS . 

M in opiion. SkOUC SI0M1. 3k.i:i -i/ ibttrAct 101 f?am tntir 
diicQjnt on arovra lot *<izWy l-il ;*l£TZ*-lht *r.nr, cv^.tt«;y 

K1CROHARC NEVII 

HicTovtr* ii planning 3f. putting af*9. ^vil II on t-a CiUV-; 
K*l-tra»a cc^,nc- Tf i» Mill t»* an a-ir.a^.cad vtcnor. of >v»i 
II wr.icn not. only conti.u all c.lt faataraa ot tna traaant -»v«l 
II. out alao ciiti aovar.taga oE tr.a ifpinoio capaailttiaa oi tr,« 
CJbVE. 

ntccowara also pla^A •ivi'v) availaola a nu *ii>IC with F0rT*w\M 
Ilk* cnvindi Bse c -.• Ciar. A coic.tcr lasily of ctcn 
•aaanriara and <o*nf i.tct -ii. at o<v«lop«d to taciiiiat* 
innidr ot ilCS oaaad pcogrisa co tna CMT-l. 

nLcrowara Imanda to badin worn on cfi:a pro; act aa aeon aa cna 
•cat ncinc varnona of i«v*l ;i ara comi. atad. Kan Kaplan 
■ it Lnacaa d«lkv«r« oi C»-4 toe cna :fui coa)i>ai.ar co Da-jin w^nin 
JO daya. 

HIH IIG IOCIS IN CUtttCT LrtflGH tT«T7C&T 

«*r.y pvOpla hava told u a cnac it wa-ld aa )»k>o«tl.o:« to Caci up 
wttft an ualiar cacirat '.kie tf.a (.HttftAlN ca>.nat. Tr, -i n«i 
»rw;arad Hie ttacaor.Oj >raai3*nt cf aMCkl JpICfU^. *»nca r» cafwaaa 
to naliava 4nycmng ,» ixP>a»toia. for tr.a paat la- «■■«■, nt 
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Hi naad yo - maip. It you hava any idaa ^o« va &v> rcaaa an 
Miliar eiLimt. una y ur acl^ticn to 5HfiK£ £:^>>/.L. fcll «ru;n 

uic latflJV* *n D ■ 1 i gicfiay p.ctjira or a ;,»,*■ -3 aca«a iu:cn 
on • t/I a »1 papac cspatr.tr witt: a <S word tt laaa oaacr:p*.ion 
ot «hy, in tr.a cp.nion oC tna »r.i:i-,:, tna propoaacr cicmti ia, 
in tact, sMJliar vr.an tna c>irrt.-.i or, a. All in'.rm saco&a tna 
prcparty ot iKOfZ 51CTvA_ ano t~a aacialon ot i-m %d;ii ia 
fi~il. ho ancr.at will o* rai^rRag and eontatt ia vo.d uMri 
pron;tiicad oy local law oc ordiranca. 

Top prist ia lOt.OCO Argvnttna Paaoa, rm. n;i tror tng!an«; •»! 
tit^c :o racaiva an aQj.valant vilm in Pg; *»h Slcty«>. «U 1 
intfit i aiuat be poatcarAad oeeora Afril 10, LSdj. 

fi*4^K£ IttiHh! MMKKCM i*:od isajid 

NO - TJiia la not a cnai^a co eta S-iao ou* atrsict.c* Dot an 
aacitin^ r.iw &i-S^ produce -cctad tj»* itedal S-Idl. SMOXt K ICMA^ 
haa rtcainad RCLart P. b .illir«> * w«l* i:no«r. daii^nar of 65- S J 
peoCuc-.a. to oti^n tnt fi-lOQ. Tha prod.ict conmni no 
trmqz^fC citc.::i, djc aBpioya *u0 SIP iviteMi 4.tanc* era 
na~«. £-130) . IT. a ooaca contuni al 1 at and a ca iitu ot LilP 
MU>:il (roffl pac«ao.aa Miuimnq only 2 I'ltcnn up encode* to 
i«:::r.*>- A£=occin) to oan?nar rn.il:pa. 'un »:tora* tnt 
uaar t«t jl cieici in iltciaility.' 

Trara ara ovtr a trillion twite.*-, coofi mat torn potattrl*. it ia 
a a \ r final y untiRaly chat any t*c .t«ra will eonfif^ri cna it 
lyntu in •■ ae tiy tna ilt.i a; anna r : tr.ua. nn'.inq tna datifnar'a 
ioal ot • CLiacom ayatam tor avacy c.iconir, 

M> LfEV nilCNSLr ^*,%.»L£ 

S*(l;KC SIiiCLE *i".ftOv-c»l nan uaar ninuili vhtCn accurately portray 
CMlCTTAlN corpLj,cara :n ucn concm and yit Clowi-g acyla. TKay 
■ ill tact tfi btcmnar t.-cou<gn da^ai.ad and tuy tt? tollsw. yat 
an^oyatit acapa to tiling cna ayatan. >im cental a ■•all alio* 
yo- to ualA in. tai tr,a ccev^t«c ao«n. rand y*jr c«a-.oaiar cnt 
•aaniial. ano aay 'Kava i un > * aa jew walk out era aooc. 
rVlao teem SHCRC SICnA.*, ara naw t*«y to un aystaO Pin.Mli with 
^t-atlad daacripcona ot all cottvonar. ca ar.d t*.a ir jaaa in tr.a 
ccnp.tta CdlCFt^lN. Ucn ana a vary otaid, driva . p^wtr at.pply, 
and ta?» atcaa^ar ia anown in na cmr acplocaJ pictorial 
rapraaantaiion alcng mtn ciaa^ly and yat aaplicicly voti*d 
aa»;^anationa ot iti twr.ctiCn and rala (ionaaij to V'.i ayacad aa a 
wr.ola. 

A,iy enir.fi in a CMl£i"TA2e con^utac will inUnti a corraapc-td ln*j 
changa in tna caavaia. All $HOkC S1CU&L daaltra will racaiva 
:iuio;iii no cnir it upoitu is cnair iir.1.1.1 avacy tit.* a Cnang* 
ia bad* in tha ayscas. Wa t*»l elm cin,i;i art eha apito»a cl 
anuracy I 

liMCXS AND SU.B 

«*'v* niard that tna ataft at CI Mlcro> In claanin? out an old 
Ilia ciD.nit. diacovar*d a tila told*r tull of j"-.;.. .ima MCRt 
5lCftfcl> «•*' product rtltim and otntr atorian. ^oc;3* and 
naaitcil acticlaa. hisaor f-aa it tnat 44 Htcro mi aacoundad co 

diacovar tn«t J«utt£ IZCSA1 actually BAnutaCtgra **-50 cOVtfotera. 
Apparartly aoait thougot .s ae mg g;*an to addir.g an inure to a 
f jtuira inn* ot tna safanna vhica will conuin only a.ncocBation 
on SMOKt 5ICNA- producca. 

ki'vi juae laacnad chac Don williava, publian*r ot tht "* ■ kicco 
Journal * haa b*an rtta m*d aa a cona.itant cy tha word 
PTOctaiing &ociaty of Mort* Aaarlca to cafir.t itandartla for 
dtjca offi^a autdKicion and wo r 3 provvaamg , in njsicoui 
itJdm of jp*ad rtadir.g cond^ct*o uy Evalyn nood> it «n 
C3ficl.ni.va ly oat.tr?. in a* tnat t»a av tragi parson could a can a 
eo.jan :,i aitactii it. 5 ctxricuci without ■tdiw,;*a nOv*»int of 
tna aye*. Tr^u* . tnta waa determined to t>« the opei«j^ widto for 
e pclnced coluan. 

Dcai in*} Ire* cfiia w*alth of hnovjladge concain*d in cna 
ac-tntittc licerawce. HC. uiliiidie ,-^ a concluded tnat 2* 
ehirictti-i enould t»e the etenderd coluain wioth tor all word 
procataora. By eoaplit* eoinctgen^e. he oiecoveeecl tnat th* 
Kadio »haca. coloc co«f bl t.ir nee e calhaan width of 12 colopne eno 
•ia etpect Am co cecc^nand cnac thia nacnine b* alopcad ae tha 
etandar) C?w toe word procaaaing. "Touch typiace will 
appeeciate in* ahoet tayacroAa wniCB reduce a fingar tat igue and 
cna 4 **tt a co] jar »i moni provide *^- *i cdos to utino beyond 
tna nerval ttiegir in tna *v*nt tna intal.ectuel wear aty wten ta 
uaa long wroi*. according to Nr. Hilliaaa. 

twCore you run oit ind, uti any cqrporat* d«cinona r tak* a 
Clo««r .-L-Z..X at tn* oat* of tnil ■*-» . * ■ '.* ' . 

Edltors's Note: Aw come on fellows, lets keep the record 
straight. Actuaifv If y^u had starred your subset (pTfon 
before March ?983, you would have noticed we ran o 
'product notice' for Smuke Signal Broadcasters back In 
'791 Well, actually It might have been a Jelly company 
Instead, can't remember. But seems I remember you guys- 

As to the 'Insert 1 It actually Is a blurb, about how 
the 'Indians' finally are converting over to hi-tech. But 
I always did wonder why you sent out a set of beads (fake 
turquoise) with your latest tape system. 

As to the Implication that the S B cabinet Is ugly. 
Well, I want all my readers to know that I don't think so, 
and neither do my chickens . 

On the serious sfde(?), actually J have run about 
everything (not outdated)* that I have received 
concerning SSB» Funny thing I don't get much In the way 
of gripes or complaints. .. what's wrong7?7 



772 K^clia 

St. Paul* k1a«sj ta 

59106 

Oon Willi** *". 

PuUl «h«f 

'48 H.ero Jchw+l 

KB 849 

5900 Ceasey-dre aath W. 

(Uim 4 1*nr**aea 17 JO 

DMT >» *r» 11 !*»**. 

Thar\*» for your follow 4>ainy deali."*?* with ^>l» , <Qopy of 
jour a> ii y ^A fTK ettacr**! for reference. 1 <V^ 4 id refund 
the purcmK price plui mtMrmwi eiv waaka After I m-ot** to Visa 
with * o?y cd '6ft Kiot> ar»3 ~:^V^v- 

I realir* trwt ^stakes can occur, but I feel thai there is never 
en eacuee CO charge for e product chit is not -*.iFped : At the 
least this uiliacates elo{n7y busir*sa practice in a crrpajry that is 
s»liu*9 business software, iV-other indication is the failure to 
date their oar Tse^utdecv. It ta>es "ore then ^ada oode end good 
docoivitetlon to have a well cur- software house. 

Altiwjh the flreneUl dealintja with ^eee^eV Tiew been settled, 
I will ns-Ar do cusiness with the*, aqax/i and I will never recceiend 
them to anvowi else, to (rater haw jnod their product ia. 

If ytu want to publis h thu letter , feel free «o edit as you wish. 
Including removing -'saaBa)-**-* ' » n»re since the pr«bl«rn of tad tuKinese 
prectice see ra to tstiat in. other ©a^-enies as well (tfu$ opirutn is 
beeed on reeding the letter aolupi. of '68 Hicro end other mbl iaatione) . 
[f OjrpaAiB* realised how ruch harm they do to theraelvee by eloppy 
precTlcefl, perhaps there wmld be fewv profci«no. 

It ft*v uitereet jot to know that I have IWrd nothing frat, either The 
Rainbow or Q>lor Ctrputer :*<-w» on tfu * nater (thjry r«ccival a copy 
of *V letter at the same tire mu did). Vt-or interest and follow 
up wUl help fcoth oeera anJ suoliars of software. 



SPEED UP CoCo Disk 



Wt*> 



Bill Brew 



ttvm PiodUfl AMMitin! 



I >». ' 



t*nni crc eesrc for fa-to «m.~. 



ut tM nini via yarn** iu aw. action MM cro (or K-M vtot tk. v. 

twt l>l UM UIKtt-CrV. HMlai both BetH-OI/avo IMOU and a aoojLor 
KPROMh mi Imiiiii Aft. (a* aona^aa /rMllt-taaaknf ttopaaoallono. ■ I*****? <w«fs«l 
Mil* roxtorod prtartt* tnitrrajiij «ri b fkUv at.*.o r ranpotiMo. 11 alao foeturoo ■ mm 
ool»ttabM OBIM* ret ft a*. 01 laujia* baa proioeal uai »nrtM SB-It baa anatHndUa 
•M u ooeipoabU arlui «M allium as-ttc <w«>im 

LB Mnprlia 114 wD haa CF/M-4IK flam rv«J »a— «n* of Pft<in# (frora, tu- 
tor fa MIK/lt-CTU M aatvt (a b* ralaooad UIK'll f»wi Cr/M-ttIK la Alo 
OOrapotls)* aim CrVM-tB lad haft eomaij tfnofito from flftvry «JTMI CrVM-H aafTifftrft 
va^eeo '«r aapport. ThU «IKa»ww tfw ftrtl rim» tflftl aVSO Ia9an wUl hftva ft aatlvc 
CffMl 



PfS>>t>tM) BTkai «r. 1711 (or Die HMKII iM 1190 for C./M-CIII. •MomaMj •/. 
ftpailfta Id <u>i *i«y 1>. till (or tolA MIX/01 C»U >M CP/M-«>IC. ConiaM tn for 

apojtofl anforaitlati ondprioaa. %Trtlfti 

LH Enlrrvnaa Lid 

P.O. ata> Ittt 

VaMPaom, MT Kill 



•» «U1 a rx tola) Dftla (at 01 111 Ipft-OOH (101 o«a»ai |a»». oPtjVaw or I 
lor oVa.aa.IHa. Owi liHIKl po»,anl M IKfa 



"•Iwrolooy 0<pt 
tlnlvarllty ef UUh 
Silt loot C«t/. Utah 
•larch 11. 198) 

Hr. «oo«rt L. my 

c/s C«apu(tr Publllhlnj Cintir 

6* K1CR0 J0UWAI 

SMJO CuiiMri Salth 

P.O. Sen Ht 

Ninon. TH 

Otar alobartt 

I aauld llki to dttcrlM 4 UriMn ■DdlftciKoK I hivp ajdc to th* 
Color coaputtr to It a»y run In th« fttttr noarts a*ien u»<»« the din 
contrvlltr. Thf ruitr any alih to raftr back to my Itttar, d«cr1Mng 
tnatt aodai and no* to aottr trara. In tht Kov. 1982 Issvt of 68 RICM) 
on past J6. 

HtaH SPEEO NODIFIUIION FOK OISX 

Khan I finally bought a d-tn drW. for tn* Color Coapulair. I found 
tha syitaa asuld 'hang-up' upon trying to Ofittr tna 0.1/\.ti mi and 1.8 
Mi aosai. On Fia>* 12 of tht February 1983 Ktut of Color Coapucar Nan, 
Altundar laninton lugoatttd tht reaoval of V3, C7S, and CSS along alth 
bypatilng. If thiy in not ftrrlt* btadi. B7J, R7«, and RB0. Th* problaa 
alth this procttdur* 1|. ilnca that* R-C coxtlnatloni act at P*(s1«* loa. 
pail flltari, their rajkxal alio rcroati any ponlbl* fllttrtng of hlgfi 
fr*qu*ncy tram5*nti. Examination of th* Q, £, and CTS» tlgnaM with an 
oicllloicop* thoaad a ilgnlflcant Chang* in only th* CTS* waveform atajn 
th* coa*put*r ati operating alth the disk controller In the h1gh*r ipted 
■odti. Th* pcitlbl* *ff*ct of changing only th* P.80-C8S combination aai 
■xaattnad* 

For a Ipa-pats filter. If a* define the critical frequency to be 
f, ■ 1/(HHC). «» «nd 



R-C Caaslnattiw 


f c 


IH.CK 1 a)]--:?3 

uo-caj 


6.H adz 
l.M PHi 



Changing C6S froa 220pf to lOOvf and *S0 froa <;oa to 270A alii Chang* 
IP* critical fr*ou*n<y froa) i.sa Ptii to 5.69 PXz. iuff1d«nt to pcralt 
operation tn th* high ipo.d twttia altb a dlik drive ahtie retaining iob* 
high freguaacy filtering on tha CTS* line. 

Thlt aodlflcilion. atlll* involving a co*bi«u dints ly of th* 
ctaaputer, It iiatsie and takes about dm hour. Tha r*|l>tor HO It 
located n*ar Bin 40 of u4 (6821 Pt») ind th* capacitor C8S 1i n*ar pin 
40 of th* R0MMC teck*t. One* th* aodlflcatlon It cs>«l«t«d. you have 
a 1.1 PMt ctaeputer tine* the dltkt vlll function In all three *od*t. 

Although I hav* yet to try It. uilng the ttt ccenaind and tatting 
SFF09 to l«ro In FHl H.EI. ont could conceivably operate at 1.6 PHI and 
ttill htvt a ut*ab!t dliplay through an antemal terminal! 

Datr.il 6. HcOontld 

Hat ecology Dept. 
Un.vtrnty of Utah 
Salt Lake City, Utah 
March 11* 1983 



Mr. Robert t. Day 

c/o tcmpux.tr publish 1ftg Csetar 

68 MlCtO JOURNAi 

5900 Catiaivjra Selth 

r.0. 8o» «49 

HWjon. Te 

Otar Robert: 



0*«c •>*»» 

lr)«l«lll »l-aU • <**• «•••' VIAIM) I* *»»> tM NICK •v«e.cM» 

t aPlSlnaila tiytji.T I k«« t* •■<>• wurlni »ar*v«*> I «•» * fren 
»n4 ka« •<*t»cl»aia« »•*»(>•§ a mix* aaia* i«*ti« ia*mi« i SSK 
*t»*r*i wail. •**•* eenini • tee-e-aaC tmr ■!*•*•• • *)••*• I ■>*>* 
ta !•< *i •* hICMI t*>aac«>ia«i*«. min m #«»•» •« ■•• •■cltiti 
Caier C»e#«i«ar irimU. fvlllitilar. Hawa-v**'. ailir rnt|<i| 
caee«*>i In tn* ftlntr* 'at*-**--*" r*li*am. i »ava •••« «»r •*<•«• 
*• atlcft vita taa *>a|*f »na I bivi r«a-> %• rttyft, •• •»»• ar % 
kaat |wt litetlaaa in it* f i • > e #)•••• ci«*t *>*> iMiin| nut 
• ■%ar*at«« *■ —*% Calar- C*e#wt*t> infmrmm 1 1 an 1 ■••, •*■*> aa 

lr*tara««aa t"i »ir ►»*>••, i**f trlitlti «f a tlivan *t **mm lifts 

■ «• »a*j».a taa ▼»» etX a* ii «*r«j hhfIiJ •***(, caakflnad ari ta 
aaa f.jM %acanicai «»a*rtiaa 1 a«va wttf **i* naiuttr far 
e veriait *» aaal (taiiana **aai «a«j i-eaia t« f*ai t>*i aat* 
.•limits I aawii nit te t-Hti ana *•*>* fp H aiaac* waa 
(••va favM aieilav •#•( t(*ti*>*.« Pat> tha of ia»-«ir 

Canaiaac taia ♦«•>*< »■ LJ 1 1 •#» ranaapal a w*>la a# tttif. r *M:i 
aatyr e&-»i**>a«t ta Calar CM»ut»r km'i I'll at «iai tjaw ■! 

■ aa Mf 

■incaralfa 
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r>«».a J Derail. WA3LKM 

•0 1 

»rma milo, P« iojts 



mmm»K authqp rwi : 

Th* "arch 1169 Uiue of {olor ConpuHr newt c»rrl«d *n article 
ctaveartng th* r*iults of a arnchaark ei-ograa on th* Color Coaaputor 
and vtrleat other tutti. Tna Color Ctawauter aas rwn In the 0.9, 
0.9/1.6. and 1.8 Wi aedei. Ry letter (66 MICRO, Ntv. 1962. p. 36). 
•alcrfbing boa to *nt*r thlt 1.8 PMi ted*, aa> cited but aat attrle- 
uted to "an enenyaoui author froa tha Univenlty of tfuh*. Evidently 
b*ta»*a th* ractipt of th* 1«tt*r and publlthlng, ay naa* u 
hM daleted 



TK* 'tnonvaioui author* ii no longtr un 
and a*11 and living In Utah; 



knoan, but I aa aliv* 



Sincerely, 



David 6. PkOonald 
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Dt*v Don WOh«*f > 

After r tiding rar «igutnt *or <n4ny yt*rt too t**mQ idv*m«?t Of tht *«*lth 
of MncwltdQt of Tar ow*r contributor*. I «n hippy to of f»r *omtthtf>g in 
r*turt% Cndottd. *-• * caolf a* sroytm httingr, wtiich | fuid v*-j u4 » Ajl 
4od *» *cr* ein •♦ uh4 by ott»n. 

Tht firtt listing (« C4lltd Ttr«'. Thi* t* *n in t erupt driven ttrtnin#l driver 
routine with i t>pt 4hi4d buffer. Thit iHowj the v»*r to tcr'.\r\a to type 
co*nina« into 1 1»«. while •!•■ it (Xi»y .itnnc progr*-**, sow 4 fl:tM teeK 
♦ te— The 'iret' txrtign of tht progr*» aitche » the terninej rTautine painter* 
it -ell i» 4 CM>U other laciuon* ntcr«t4Ty to 4t**-r* rth49lt attrition. 
rVovitiont 4T* *4d* in thi* proor«» to 4llow 4 onlii^s routin* in the event 
of multipul* tourtti Of inttntptvt tg. printer tpooUng iu„. The pragri. ctn 
be rtitttmbltd to thy locition. * I though ;t it r«o»»enoed to -teeo thit out of 
tht wit t« 41 "04 to let thit get klobtred by othtr proo/ist. The ongionel 
n*ton for writing tmt pf-oarta w»* to 4llov twooth wxellmg or 4 VT1Q0 type 
terwinj], which u»ei *fl ind fl to control the inconirig oiW sp control code 
trapping routine* wert intorptrtted, A* well 41 'S tnd *Q which ttQP iryj ttart 
the Oti* 'lowretpdctivly. Y -ill t top Anything goir<0 on tnd oeftmvou to 
Flex 1 Utrnt entry point. *C 11 in internteditte return which utt* t*e Stcipe 
Rtturn Peguter «ddf*t« 41 the reentry point, "0 and 'ESC fner*,y toggle "5 
4Ad Q to ttop 4rtd tt*rt the tcreen ditpliy. the "*' ch*r icter will 4llow tht 
next cftf 4tter to be pitied to Pit*, ioprogr«*i» tt.tt need control chtrtcttrt 
thit hive been incorpt--it*d here e*n ttill tit ustd. And firilly *T» thi* will 
print 4 rtgitttr dump of the currtnt proctttor ttitt. ttut it vtry nirvjy for 
finding put, where 4 progrtfli it going wrong. 

The neat .itt.ng \% it 4 tinplt memory retldtnt comiMnfl which wDlrtexecute 
the l*»t coaimdo utid without reloidu^ the conmtnd off of ditw. In thi* w*y, 
multiple "ilti cm bt ttttmbltd without rtlotding the itttmoltr tvtry time or 
nultiplt dirt ctoritt ttc... 

1 hop* you find thtte proo/44\t 41 utefult 4* I h4?e «nd th«nKt «g«m 'or the 
puoHcition. 



LDO 


■ init 


SYD 


TIN1T.X 


LPO 


HINT ST 


ITO 


ITttT.X 


LPO 


•»UTC 


tre 


OUTCH.X 


trp 


OUT CMC 


WTO 


0VTC2U 


LPO 


•OFTC 


rro 


[MCH.X 


•TO 


[NCMV 


trp 


IMCM2U 



«kt FIX UP USER JUMPS 



nORE USER JUMPS. 



• INlTMIil TH€ PORT . . 

• REIE IT KND THEN ENABLE 



Sinctrtlr Your«r 



f4^ Si 



a< 



UO:i *0» Avt. HI. 
S*tttli, u«i*. fl!29 



rr 



TERM 



IMTERUPT TERKIKML MftNDLER 

umrPE MMfjtii iupfer 



UMITTEN tv oaoio 0. KhOENhakE* 
«M> KEN Rut ELL 



• EOUPTEt 




PORT 


EOU 


■ ISO 4 


CTLS 


E U 


■ IS 


C LO 


E U 


• 1 1 


CTlO 


EOU 


• OF 


IfC 


fCMJ 


• io 


CTLT 


EOU 


• 1 1 


CTLT 


IOU 


• 14 


CTLC 


EOU 


•OS 


PASChR 


fou 


>.. 


ufiRMS 


IOU 


• CPU) 


ESCRET 


1 -. 


• ecu 


OLTTHIX 


EOU 


• CDSC 


OLTTAOR 


EOU 


• CD43 


PSTRNO 


EOU 


•CO IE 


PCRLF 


IOU 


•CO* 


«l»UP 


EOU 


• ■> - 


PRTFKI 


IOU 


*99 


HEtET 


EOU 


•«} 


•>• ■ 


EOU 


• IF 


1R».-iC 


IOU 


1 


1RQFLII 


IOU 


«0?» 


!MCH>«f 


EOU 





(TAT 


EOU 


1* 


DUTCH 


rou 


30 


INCH 


IOU 


22 


TINIT 


IOU 


1* 


INCMU 


(OU 


•coa* 


INCH1U 


teu 


•CDOO 


OUTCHV 


IOU 


• CO 10 


OUTCM 


IOU 


•CPIS 



INPUT PORT 

CONTROL CHARACTER 

covmoL Character 

ESCAPE* SAME At -01 

*Y It A COMPLETE CANCEL, SACK TO OS 

*T RETURNS THE CURRENT PROCESSOR STATE 

~C IE AN INTERMEDIATE RETURN 

PAtt NEXT CHAR <N0 CONTROL CmR TRAP) 

Rlex return 
flex routines 



END OF FkEX ROUTINES 
FIXUP AREA OF FLEX 
INITIALIZER UORO FOR ACIA 
MASTER RESET ACIA 
CONOITION CODE MASK . . . 
IRO VICTOR OFFSET 

VECTOR TAILE OFSETS 





LPA 


• RESET 




STA 


PORT 




LPA 


■PRTINI 




STA 


PORT 




ANOCC 


■MASK 


• 
[RO 


JMP 


WARMS 


LOX 


•PORT 




LPO 


<x 




ASRS 






BC5 


RINT 




RTI 




* 






■ 






PtlMT 


LPA 


l.x 




AN DA 


»»7F 




CLRt 






EMM 


PASSF 




ONE 


SOUEIT 




CM A 


•PASCHR 




BED 


PASS 




diPA 


••IF 




• LE 


CNTRL 


■ 






8AVSIT 


LOX 


INPTR 




DEC 


INCNT 


I 








STA 


»X* 




CLR 


PAStF 




CMPX 


■END1N0 




ME 


RET 




LOX 


■ INO 


»fT 


•TX 
RTI 


INPTR 


■ 






PASS 


CCPl 
RTI 


PASSF 


■ 






CNTRL 


SHM 


•CTLt 




MS 


S 




(MM 


•CTLO 




KO 







BMW 


•C LO 




•EO 







CMP* 


• ESC 




WO 







CMPA 


• CTLC 




KO 


c 




MM 


• CTLV 




tea 


¥ 




oipa 


• CTLT 




■1 a 


T 


• 
S 


SNA 


SAVEIT 


LPA 


R*FF 




•TA 


RSFLAO 




RTI 




• 









CLR 
WTl 


PSFLAO 


■ 









COM 

•rri 


PSfLAU 


* 






• FIX 


CP ITACK ANO EXIT 


Y 


LOX 


•UARMS 




«TX 


• OA.S 




CLR 


POFL*0 




m 




I 






c 


LOX 


EtCRCT 




»TX 


•OA.S 




CLR 


PSFLAO 




m 





INTERUPTS 

MASTER RESE 

LOAD PORT INITIALIZER . . . 
ANO SET IT. 

nnxE SURE INTERUPTS ARE ENABLE 
RETURN TO THE MONSTER . . . 

POINT TO ACIA PORT 

OCT STATUS 

ROTATE OUT THE INSTATUS BIT 

00 IT IF SET 

THIS LOCATION CAN POINT TO TME NEXT 

IMTERUPT POLL ROUTINE LOCATION 

OET THE CHARACTER 

CLEAR MSB SO UE OONT OET MESSEO~UP 

TEST IF PASS 

YEP . . . 

CHECK IF PASS CONTROL CMR 

IS IT A CONTROL CmR 

YEP 

NOW POINT AT BUFFER OuCVE 
SUMP THE Char COUNTER 
note ue count neoatiue direction 
save the Character 

eno of oueue 

NOPE . . . 

RES T BUFFER POINTER 

DONE . . . WE 010 OUR PART •' 

NEXT CHM WILL PASS, NO CONTROL TRAP 



CHECK FOR CNTl S 

CHECK FOR CNTL 
CHECK FOR CNTL 
ESCAPE IS THE SAME AS 'O 

-C 

*Y 

COMPLETE SOMB 

OTHERWISE TREAT AS ANY OTHER 

FF MEANS PAUSE 
BET THE FLAO 

CTL ALWAYS CLEARS FLAO 

CTL DOES BOTH 



OCT WARM START AOOR 
REPLACE IT ON STACK 



OCT INTERMEDIATE RETURN 
REPLACE IT ON STACK 



• CONTROL T PRINTS CURRENT 

• INTERUPT OCCUREO . . . 



PROCE SOR STATE UHEN THE 



INITIAL] UNO ROUTINE 
INITIALIZES VICTORS, 
POINT TO NfU I/O 





ORO 


• 1400 


iHlTt 


ORCC 


mo 




LOX 


•FIXUP 




LOO 


■OITCNC 




«T0 


INCMNI ,X 




LPO 


• IRQ 




(TO 


IROUEC.X 




rro 


IROFLX 



BETS INTERUPTS, FIXES FLEX UP 



RUN IN HIDDEN MEMORY 
TURN OFF INTERUPTS 

I/O VECTOR TABLE 
NO ECHO INPUT ROUTINE 
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ANOCC 


■MASK 


LDX 


■RfOHSO 


J** 


PSTRNO 


JIM 


PCRLF 


LM 


,« 


LOX 


•• 


AOLB 




LOA 


M30 


•OCA 


*0 


BSR 


PUTC 


LEAX 


-l.x 


BNE 


ARNO 


BS« 


SPC 


LDI 


•3 


TPR 


l.x 



LET INTtRUPTS OCCUR . . . 

SET UP LABEL FOR REOI TCR DUMP 



OET NCU LINE FOR REGISTERS 
CONDITION CODE 



PRINT 9 SYTEUIDE REOS 
MOVE STACK TO X REO 
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LEAX 


1 .x 


J*R 


OUT HEX 


• SR 


• PC 


MCI 




■>•« 


ARMM 


IN 


■ 4 


LEAX 


l,X 


JM 


OUTAOR 


•SR 


SPC 


OECS 




•NE 


ARNOI 


JM 


PCRLF 


RTI 




LOA 


wjs 


MM 


PUTC 



A. I, Of 



COUVT FOR «-l« SIT 0£0S 
OUTAM INC X IV I 



FINALLY CONE 



LOAO A SPACE • 
PHI T IT 



• CM) OF I TEP.UPT HWOLINO CODE 

• NO< UE MAUE A OETC ROUTINE TO SET A CWUC ER FROM THE 

• input gucuE 

• OCTCNC WILL NOT ECHO INPUT CHARACTER 



FCC 
FC» 

fc-i 

FCI 

JMP 
END 



' L' »»t wp coward t«bif 



■MAIN 

0,0,0 

(TRNSFR) jwmp to l«»t trintfip «ddr»«* 



SUPPORT YOUR 
ADVERTISERS 



OETCNE PIHS 
TEST TtT 
BE 9 

LOX 
LOA 
INC 
CWRX 
■NE 
10X 
RETRN STX 
PULS 



INCNT 
TEST 

OUPTR 
,K* 

InCNT 
■ENOINO 

RETRN 

• INO 

OUPTR 
X,PC 



stick IT auay . ■ . 
CH&P.S IN THE BUFFER »»l 
NO . . . UfllT 

GET FOI TER INTO SUFFER 
CHRP If/TO A . . . 
■ IMP COUNT BACK TOUARD ZERO 
END OF THE QUEUE 

RESET THE POINTER 
AND S*JE IT . . . 
RETURN 



• SIMPLE TEST Or INPUT - IMMEDIATE RETURN 
I TITl TIT INCNT 

rts 



• MTC WILL ECHO INPUT 

■ 

9ETC SSR OCTCNE 



INPUT CHAR U/ECHO 



• UNO A SIMPLE PUTC THAT CHECKS PSFLAO TO un I T . . 

* NON-OUtUfD FOR) NCU , , . ONE PROBLEM AT A TIME. 



FVTCl 


PENS 


>,x 


saws EM . , , 




LDX 


• PORT 




WAIT 


TIT 


PSFLAO 


ARE uf PAUSED » » ? 




•Ml 


UAIT 






LH 


t.X 


NO UAIT . . . OET STATUS 




ASRi 








AIRS 








KC 


UAIT 


AFTER ALL THAT THE PORT NOT ROY 




STA 


l,X 






PULS 


S.X.PC 


RETURN 



M 



• OATA area 

• THE BUCUE II A SIMPLE CIRCULAR OL.EVE . . . TUO POINTERS 

• AT THC MEMO POINT TO NEXT CHAR TO IE PUT IN «NO NEXT CHAR 

• TO It TAKEN OFF. A COUNT ACTS AS A CHARACTER AVA1 LAflLC 

• FLAO. THE METHOD USED U1LL NOT TAKE INTO ACCOUNT WHEN 

• CHARS ARE PUT IN FASTER THEN TAKEN OFF THE INPTR 

• WRAPS AROUND AND PASSES THE OUPTR 
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Poz mora Information contact! 

R. Jaanna Kaplan 

Hiccowar« Syttcna Corporation 

5635 Crand Ava. 

0«a Molnaa. low* 50312 

515-279-B644 



Daa nolnaa. Iowa - Tha Sacond Annual nicrowar* viae '» 
Sanlnac will b« hald Au?uat 12 - 15 at tha Marriott Hottl In 
Das Molnaa, Iowa, according to ttannatb Kaplan. ?raaldant of 
Nlcrowftra Syatana Corporation. 

Tha four day aaolnar will featura panal aaaalona covarlng 
tha tachnlcal aapacta of daalgn and uaa of Hlcrowara 
aoftwara. Tha panala at tha aaaalona will b« udt up of tha 
aoftwara authora. tncludad will bt • praviav of Nlcrowara}'* 
ntw 40000 aoftwara davalopaant tool! and daaonatratlona of 
naw SA09 aoftwara producta. 

Throughout tha aaninar auppliara of 03-9 compatlbla harJwara 
and aoftwara will aahibit thalr latest conputar ayataaa, 
dial, and atoraga davlcaa and application softwara for OS-9. 
Cuaat apaaKars will ba faatuxad at * banqutt on Friday and * 
brunch on Sunday. A naatlng of tha OS-9 Uaer'a Croup ia 
achadulad for Saturday avanlng. 

Coat of tha aaninar la S1DP.00 par person. neqlatratlona 
ouat ba made by July 15. 1983. for more Information contact 
Jaanna Kaplan. P.O. Soi 4665, Dca noinea. lava 50304* 515- 
279-6644. 
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THIS ROUTINE; UILL RI-EXECUTI THE LAST 

caiwo calleo. since tmc ccmANO still 

RESIDES IN HJHOSnr, THE NEED TO RELOAD THE 
COWANS IS 1LLWANATEO, SAVINS TIME AND 
DISK UtAH. THE CALLIHO COMVEKTION FOR THIS 
ROUT INC II THE SAM At IS NECESSARY FOR 
THE COMMAND THIS SOUTINi IS CALLINO EXCEPT, 
AN *L" HOT 'l«»«l IS USED IN PLACE OF THE 
ACTUAL CO MM A N D NAME. ALL PERIMETERS REOUIREO 
•Y THE SPECIFIC COMMAND REMAIN THE SAME... 
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May \i, ItRJ 

?**.¥ Oon 4 0fl*>Typaa d 

wl«;H »h» **v«rtt at OJ>* •nfl WincNi'ir., on occuloo t " v* HOubQ r.h 4 » % 
esrinot rsscail }u««. **\*r* »o*»a io^aona tllm vaa placal on rh« 41«r.. 
Vont ?*%, "V fMto-l* »Ustl ■ na*.Cat).i ftxja ovjt Oe *t\*. a«*m t uatrd for 
*>»• Ifcc'la tku*nar. as ^*r*"a • uttii 4t>,«l« 1 4wlc> ly «rot« Mhtch 
K«Lpa ntt Ul «hsn aL-ua'tor.*. TTva sncl.itJ *a»ICrW liann^ r*y d* 
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lncia»r.*.ly, I'd ifaricti'* Ln if aKa 0S9 uaara in Sou*l\*rA CalLforola 
plaaaa wou 1*S ptaaaa iroas •«• * lina *t »-j\a abova »ddra»a. *«»*a«ii >ha 
«ll« and -ha Appi* ^ :ix/*aa*j »•• uaara. a <a>iLa»ta» a tto«* may likaily 
ba pr*c«LcaL. Ba <*ats *ni l^xan<«. 

Sinrtrtly, 



^aOCtDUU fltvKHa 

0O41 <• -riaOriLS" an o»f/MaiCf« gtlt.>.y *o find a aivan ftla'a Maa 

Oil** I' di riL-^oryt •> It l* t approtlH.*« ftaa,* la «D-fl raj-Daj. 

M7l> [• thajll {BawavidilAJlCit filh FiHDriLI 

.'•.J t" By »*auf ^iildraaa. 4/13, 

:Jir (* iweUt) OeauLn tuahta *a -hta proiaa ara qran*ad. 

t'i'F. I* ta> rapor-.ua bvjv^a aakooqua) it V* pi»aau<- 

MM0 ( # (apaadT 721 fsiai <nrchi4 ~" 14 •lntiraa. ao don'^ l»aa tllsil] 

• UF (♦ fthould • rk en any U»» varaton alnca CPEM /dav* ia r.>a. ua»d. 

ft*V 01* rilacoun*. found count. ilMTBtiSM 

IIM DIN d(W)«»VT» 
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Scientific IMMHWMB 

r»i C atM C*nki IkAJi 



Chlr«T*cn 5cl»n|.flc Imtrurmnlt, tupplitr of 5S-30/SS-M and Color 
CopNiuitr ProdwOt. >l proud to announea two naw d**oouci* 'or tn# 
5S-50 comOwitr wiarhat. 

12M M K ro6uM«r Card 

Adding to a growing ll»i of hardwara and aofiwara orodueli, 
ChlraTacft announce* a naw Macrobuf'ar Soooiar ihai o'fara aMcapilonal 

buffir capacity ANO many bulll-ln failurti. 

Th« UMrobuflff acciplt prim aulPul from any hoal cocviOul«r OrOgrami 
bo'«*."» It in rfttKkyy and drlvai tha or I mar, allowing tha haai io 
O0«rato lnd«0«ndanily of Ida alow prlntar. in addition, no diik 
ipaca naai> o* u**0 for prim Otaa, ainca lha Macrob ui'«r ' • larga 
RAM bu'far can hold ovk V) avaraga-aiia oagat af print, 

ftaiad around lha hlgh.parfonnanca Moioropa **C&*0* orocaaaor, in« 
Macrtjdu'far >« availabl* In i*o iTtQdaii with buflar capacltia* 0' 
<28K bylaa. Th« card <* availably for both *ari«i or psratial ty-pa 
prlnt*r-a. Clth«r card c.onvan<antly o>ugi mio * aiot on tha SS-JQ 
or SV-»C but. 

Othar taaiurai «h{ch %r lupporitd ara doubta and tripia oolumn 
ouiout, ioo/bottom/1 aft/right irardina. ha* dump., eharactar 
tran*iailor./rili«ring a iHtp po«a« 'ix-ard/bac*- ■■rat, mulippta-cooy 
print, and moral Aviiiibii |n»w*oiaial¥. 

Prinlar Control Packogv, V-t-iion 2 
Along w.lh ina raiaaaa of tna ■'•croOu'V Soooier, Cnirar-cA 
•nno**.»% ina ifanadiaia avaHabtiity o' lha Priniar Control PackaQa,. 
Vertifan 1, with aupport for all Macroour'vr raaturra. FWa 
laoarata program* Ibutn aowrc* «nd objactk *r» .upoi'tO on ijinar 
»i inch or 1 inch fC£X Vdiakatta. l«<lud*d ara a davica drlvar 
which al Iowa any la«iC program to ftand print dlraclly la tna 
MacrobufFw, « coptvnard fl<a craalton program,, a command •■acui.on 
program, a r-aaidant imaractlva eon irot progr***, and a port 
• nit laHcation programt. A wlda varitly of 4\tfw**>t application* 
ara aaaily and ana*pan«i v aty accommod a lad by lh>a pacKasa t* 
•ollwaro. 



Wrll* or colli 

Chirafpch SctaniJflc Inairumania 
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All C Compilers 

are Not Created 

Equal! 



•M 



Compare lntrol-C/6809 

with any other C being offered 

for the MC6809. 

The differences may really 
surprise you! 

Introl-C is a powerful software development 
tool designed for the professional. It supports 
the full language, is truly easy to use. and 
produces remarkably efficient object code for 
the 6809. in fact, code generated by Introl-C 
typically is only half the size and twice as fast as 
code produced by other C compilers on the 
market! As we said, all C compilers are not 
created equal. lntrol-C/6809 delivers what 
others only promise. 

Resident Introl-C compilers for: 
OS9«, FLEX", and UniFLEX", $375. 

Cross compilers for: 
POP-IV host. {Unix ,,,, )p $1500. 

lidJenuikt 

■Mioowjre System*. ""TechoKil Syvenn Coreuhvm. 
•••Digtul fquip. Corp.. '•"•Bell Lib* 



WlkQL 



CORPORATION 

HJ7 It IVltrmu ,N». 
Ul/lj'aupW. Hf M2TK 
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Ma- Hllfora, Ct. 6677* 
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Qo* Uii i ioo« ir. 

to«' Hicra J»urr..i 
H» U1 

S3M C*a adnata l«t %». Ao«« 
Hi ■■on. Tarnv. 373*3 

Bin 

A»OWl « ►■•*» an* • half iiui I wrCMiM froa rkxirMA Oj ol Vol 

■ r • <«••• tnOk r SO*9 •«• IBS C*mj oC4r« aAo lh*l f aV I M 'fOMi aatar ab«ri, 
From MlrMtc<> t lunwiH thtir J«»a-IB CAN torts arnuic raa Min. 

t mvi tha r*a Mil* ••« m» for «B» toatoa Of » » O fr. 

Ail tkitt ooaraa nova *«r'or**i Mairuiii. Th* PTfUaa flfl TTIt Mtfa 
CAR »rllir amcti »rOtf la atOO t EPWrtS on in* atriit. Tra» JAMl-li fa* ooara 
to* M^trailMI a alt. »no uarao vfrr mom N )t* i k* AM MM CPU ooar*. 

Tut PODJ UO Tin aoora •• it cow a fro* rk**r*in'( n*» a 31 wo it 

■ ■ itCMni riividor Circuit. In order to a roar a* it* n il n | r £PADH« a on * 
•vat aao a mmII oajltCh in« a L2»» Ora> raoiotar to tho ke«r«. Tno 1N> 
a*ia ttfitltr. tnro»*h lh« Ixlic^ la ooiai i •loo' tcroii tr.o tgir«<« R7# 
raaiotor. Nt*A »r*o *mI ten •• tun tr>fi.w, tno aol UMM roaVil a tor m-J M 
*w*wr*\w 23 vailt for tfoirtMim t*»» n*-tr IfWWfi tn thta oonnar , an* 
can. now arovraa oioar atria EMOTa I tha tha 27«»V • an a 27 1 t" a a no or 
itsina in* aoitch 27 ( 6* a- 37 32' •► a no 27&A' a ate . can to a oroaraaoiao. 

Tho nicaat aovamaaa t*ol Rdirntn'i Prmluit^r orovioaa* i» Mini 
atoi a to liki orvaraaa in 27M' oar 271** a ana imp ntroiru4 1 r>to 2732' a 
an* 27S*'» with lh> arcfraoa. Sine* lf»0 ooaro «a confiauroa tor 

■ ttl«r«fi E'KOna via oeatworat •«• aooo not Mm to oo rcKaft OWltlV* 
[rHn aootfiaa o« vorrr atoOut loairia tro ooowioa. Tr*o »rrj«Piaitar ooofa 
al raaoi <Ooak allh 4 2S am locail for aVxaria. oo "nm in* 27l2aVo 
a«<ooo •«'■ avoltOtoio- on* C«A sat* * ofoarao tr«oo too. 

t l>h* tM Mir«i< t*o* Hon vara mo 1 1 toaatrtor. 

Tr>o MrKMKt J fl tal ■ 1 ■ ru OOarO 10 * «0 T r Itlct raa MMrf, It vOO* 
lro INTEL 93*2 irntRlC rao controller cMO, Un cm* a>a*o« oaaianlr.* 
ana attlin* wo arMme raa ooaroa a anao. Trouoi aanoot i na la IImiii 
aa lM>i if on | r aw>a chii. ir>«ta«« Of 13 or ««■«!». %o •orrr ttowl. 



CLASSIFIED 
ADVERTISING 



Two CAL-COMP 8" Disk Drives, 1390.00. 

Call Tom (615)842-4601. 

aw 

For Sale: Complete Glmlx 6800 System. Includes 64 K. 2 
disks, video monitor, keyboard, FLEX, XBASlC, XFORTH, 
SCREDITOR. etc. 
Call (312) 536-8618 after 6 PM. 

MM 

SSB SS-50c 2MHz 32K RAM Factory Warranty $225, Digital 
Research 2MHz 16K RAM 1125, TMtO0-2 DS-D0 5" Disk 1175, 
All work fine; SWTPC System: Chasls, MB, Pwr, 6800 cpu, 
Sei — 10 C Ser- 1 doesn't work) 1150 or b .o.; Mark I modem 

?lus schematics (receive doesn't work) b.o.; Infoton 
ermlnal old-but works fine 1300* shipping. 
Robert Field (408)423-4361 7:30-9 am, 10-11:30 PM, 115 
McPherson st., Santa Cruz, Ca 95060. 

Smoke Signal 4-Meg Hard-Disk system DS-DD 5" Disk, 64K 
etc., 0S9-LI newest release. Introl C-1.4, Baslc09, Asm, 
Edit, Debug, much more; System just upgraded-SSB 
warranty; worth a»er 19000 Sell for J6900. 
Robert Field, (408) 423-4361, 7:30-9 AM, 10-11:30 PM, 115 
McPherson st. r Santa Cruz Co 95060. 

For Sale: Data Systems 68 6809 CPU card-$95, F&D MDI-t 
Disk controller -% 85. Many other Items-Write for details. 
Roger Wileman. (60 Helen Way, Escondldo, Ca 92025 
(619)746-2934. 

•«* 

F4D MDC1 gold conn. 1 1 25 else need patches for FLEX 
2.7.3: 6800O2, 6800AB, 32K, 175 or bo. 
Call collect (603) 679-B410. 



Business Software for the 64K 

COLOR COMPUTER 




'?y/tv* 



Data Base Manager 



Part l„ 
Part II 



Single Entry General Ledger 
Church Contribution System 
Balanced Billing System 



S99.00 
S99.00 
$95.00 
$99.00 
$99.00 



Integrated 
Business Software* 

Accounts Payable 

Accounts Receivable 

General Ledger 

Inventory 2 

Payroll 



$295.00 
$295.00 
$295.00 
$295.00 
$295.00 



64K memory upgrade, including installation 
ask about our Color Computer addons 



$125.00 



NIVERSAL 1 ^ 
DATA 
RESEARCHVJ 
|NC 




All Programs Require Flex and Extended Disk BASIC 
^requires two disk drives 



2457 Wehrle Drive, C-68. Buffalo. NY 14221 
Phone (716)63 1-3011 

Dealer Inquires Welcome • Call or Wrno lor Free Catalogue 
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Software x 

For Ordering Call TOLL FREE 1-800-338-6800 

FLEX" 05-9" Color Computer 

Computer Systems Consultants: 

AVAILABLE NOWII! 

The Powerful Super Sleuth Disassembler for the Oata-Comp. Hogg, and Spectral Color Comp. FLEX Systems; 

Color FLEX Object Code only $5000 Noma! FLEX ur/ Source Code $99.00 
Color FLEX wl Source Code $99.00 UNIFLEX *»/ Source Code $100 00 
—ALL Comp Sys Cons Programs run on the Color FLEX Systems"' OS-9 *»/ Source Code $10100 

Great Plains Computer Co. 

AVAILABLE NOWIII 
STYLOGRAPH 2.0 for the Data-Comp and Hogg Color FLEX Systems. Full screen display and editing (i.e., what you 
see Is what you gat); supports proportional printers. Operates with the 51 x 24 screens. 

SPECIAL COLOR FLEX STYLO $195 00 FLEX STYLO $295.00 

UNIFLEX STYLO $395.00 

Fast SPELLING CHECKER; allows directly changing the Text File, adding words to the dictionary, etc. 75,000 words 
in less than 400 sectors (easily (its 5V«" disks with other normal commands on it also). 

FLEX. Color FLEX. OS-9 $125 00 
^^^^^^^^^^^^^^^^^^^^^^^^^^^ UNIFLEX $175 00 ^^^^^^^^^^^^^^^^^^^^^ 

MAIL MERGE — greatly extends the power and flexibility of STYLOGRAPH. Allows Multiple Text files to be printed 
out as one large document. Provides for merging information into the Text File during printing (such as different names 
and addresses), etc. 

FLEX, Color FLEX. OS-9 $145 00 

UNIFLEX $195.00 ___^_^ —- _ 

INFOMAG Data Bate Management System — An XBASIC-Based, Menu Driven. DBMS with "Built-in" Audit 
Tracking, Extremely Powerful Report & Formal Capabilities, etc. This "Time Proven" DBMS will become the "Work 
Horse" of your Software "Stable." 

FLEX and Color FLEX $295 00 
UNIFLEX $39500 

Also in Stock; Accta Rec, Accts Payable & Gen Ledger — A full blown Accounting Package that can be used 
together, or as separate packages; provides the IRS required Audit Tracking. (XBASIC. based on the "Osborne 
Business Programs.") 

FLEX and Color FLEx $295 00/ PROG. 

^^^^^^^^^^^^^^^^^^^^^^^^^ UNIFLEX $395.00,PROG. mm ^^^ m ^^ m ^ mml ^^^_^__ tmmmmt ^ i 

Also in stock; PRMAC; a Relocatable, Recursive Macro- Assembler and Unking Loader for the 6609. An enhancement 
of Ed Smith Software Works original system. Use either Motorola Format or Special Ed Smith Format. Supports 
Recursive Macros. Conditional Assembly, etc. All I/O thru normal FLEX System Calls. Can provide a full Cross 
Reference Listing. Includes a Small Une-oriented Editor as pan of the Assembler. Greatly improved operating 
manual. 

FLEX & Color FLEX 6809 PRMAC w Link & Editor $150.00 

SOURCE S 50.00 

Call for information on any requirement — 

We have over 200 FLEX, Color FLEX, UNIFLEX, OS-9 and Color Computer Programs available; Games, Program- 
ming Languages, Business Software, etc.. etc.. etc. ??? More Info; just watch these ads!!!, write or call South East 
Media 

Depend On South East Media 
Make Your 'BACK-UP' On South East Media 
FREE DISKETTE With Each $50 Purchase 

For Ordering Call TOLL FREE 1-800*338-6800 SOUTH EAST MEDIA 

-FLEX is a Irademark of Technical Systems ConsuHan* 590 ° CaW * ra JM, 2*l | H 1 ,x80n ' TN 37343 

"OS9 is a trademark erf Mlcroware toiaj a«-wui 
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0-F 

Finally the barrier has been removed from OS*)™ to FLEX '" formatted disk!? Now you can READ and WRITE to a 
FLEX'" diskette. 5 or 8 inch, with O-F. 

O-F is a new and unique program, written in BASIC09'" that performs the following functions, and comes complete 
with source. 

1. REFORMAT: This module formats a disk that can be read by both OS9™ and FLEX " . Eight or five inch selectable. 
2 FLEX. BAS : This program does the actual read or write function to the special OF disk. Also it has the disk format 
and DIR (OS9) commands. All selectable from a user-friendly menu. All selections are interactive and complete 
including all necessary prompts to me operator. 

3. DIR: This module (menu selected) allows the disk directory to be printed to the screen, while in BASIC09. 
FLEX users can read, write and use the special disk as any other FLEX disk, provided the FLEX directory is not 
allowed to continue bevond track zero (too manv files). 

S79.95 

WINCHESTER BACKUP UTILITIES 

The following utilities allow the backup of any size disk system to sny size diskette. 

By simply inserting diskettes as requested by COPY. MULT, a large disk system (Winchester, etc) may be down- 
loaded to your present floppy disk system, any size. No need to fiddle with directory deletions or any of the other 
tedious operations that must be done using a normal copy routine 

COPYMULT-CMD understands normal "copy" syntax and always keeps up with files already copied by maintaining 
directories for both host and receiving disk system, thus eliminating hours of tedious keyboard entries and other time 
consuming cleanup chores. 

BACKUP-CMD is a special program that downloads "random" type files, any size. 

RESTORE-CWD a special program to restructure copied "random" files lor copying, or recopying back to the host 
system. 

FREEUNK-CMD a "bonus" utility that "relinks' the free chain of a floppy or hard disk thereby eliminating fragmenta- 
tion. 

"Completely documented source files included. "ALL 4 Programs 99.50 on 8 diskette 

CHESS 6809 | 

Requires FLEX" and Now Runs On Any Type Terminal 
Features: 

• Two display boards. • Change skilt level. • Swap sides. • Point scoring system. 

• Four levels of play. • Stop 'Mate in 1-2-3-4' moves. • Make move and swap sides. • Play white or black. 

$79.95 Specify 5" or 8" disk 
This is one of Ihe strongest CHESS programs running on any microcomputer, estimated uscf Rating 1600 + . 

DIET-TRAC Forecaster 

DIET-TRAC Forecaster is a prog/am that plans a diet in terms of either calories and percentage of carbohydrates, | 
proteins and fats (CP6 %) or grams of Carbohydrate. Protein and Fat food exchanges of each of the six basic food 
groups (vegetable, bread, meat, Skim milk, fruit and fat) for a specific individual. 

Sex. Age. Height. Present Weight. Frame Size. Activity Level and Basal Metabolic Rate for normal iruitvWuials are 
taken into account, ideal weight and sustaining calories for any weight of the above individual are calcu lated. When a : 
weight goal is given (either* gain or loss), and a calorie plan is agreed upon between the computer and the invldiduaJ, . 
ihe number of days to reach the weight goal is projected. The starting and ending rate of weight toss is calculated, and 
a dailv calendar with each day's weioht tor a 30-day period is printed. 

FLEX VERSION - $59.95 UniFLEX VERSION — $89.95 

A COLOR COMPUTER TERMINAL DRIVER 

TERM is a new and long needed terminal driver lor those color computer users who have developed stinging, red and 
watering eyeballs! TERM allows you to switch from the CoCo keyboard and TV monitor to a real CRT video terminal. 
Think what that means) No more 32 or even 51 characteis per line, that are so blurred that you must guess as to what 
some characters aclually are. No more squinting or cussing. Sounds great? Well TERM gets you away from all that. 
TERM is called from the CoCo as any other program. You then type the RETURN' key on the CRT video terminal 
keyboard and TERM configures the CRT video terminal to the proper baud rate and you are free of squinting and 
guessing! Toreturn to the CoCo keyboard (God forbid), you simply type in the command EXTERM from the CRT video 
terminal keyboard, and you are back where you started from, squints and all. 

TERM functions from Data-Comp FLEX directly and requries only a standard CRT video terminal (any el cheapo wilt 
do) or a deluxe terminal, either works just tine. The terminal is connected to the serial port of the CoCo by a standard 
cable and connector. TERM does NOT function in Radio Shack mode (must be FLEX). 
If you want the luxury of 80 characters by 24 lines, or more, depending on the CRT video terminal used, then TERM is a 
must) 

ONLY $19.95 FREE with purchase of F-Mate 

SOUTH EAST MEDIA 5900 Cassandra Smith Rd., Hixson, TN 37343 (615) 642-4601 
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SPELLB "Computer Dictionary" 

No more "Let your fingers do the walking through the Dictionary" while you are inputting Text with your favorite Editor 
or Word Processor. SPELLB, written by Dan Famsworth of PALM BEACH SOFTWARE, is more than "another 
Spelling Checker"; it allows you to "look up a word" from within your Editor or Word Processor so that you KNOW it is 
right WHEN YOU TYPE IT IN (if your Editor supports a method of passing a Command to FLEX without exiting the 
Program) with the SPH.CMD Utility (which operates in the FLEX Utility Space) Yes. it ALSO allows you to check and 
update the Text after you are finished; along with allowing you to ADD WORDS to the Dictionary. "Rag" questionable 
words in the Text for evaluation later. "View" a word in context before changing or ignonng etc. SPELLB first checks a 
"Common Word Dlctionaiy". then the normal Dictionary, then "Personal Word List", and finally, any "Special Word 
List" you may have specified SPELLB also allows the use of Small Disk Storage systems. 

FLEX and Color FLEX $129.95 

"JUST' Text Formatter 

JUST, a "Text Formatter" developed by Ron Anderson, provides numerous features which make it a valuable addition 

to any FLEX Users Software Library. JUST is designed for formatting Text Output for Dot Matrix Printers and provides 

many unique features: 

Output the "Formatted" Text to the Display for format analysis and change. 

Output the "Formatted" Text to a Text File for use with the supplied FPRINT.CMD for producing multiple copies of the 

Text on the Printer INCLUDING IMBEDDED PRINTER COMMANDS (this Utility useful at other times also, and 

worth the price of the program by Itself) 
"User Configurable" for adapting to other Printers (comes set up for Epson MX-80 with Graf Wax), provides for up to 

ten (10) imbedded "Printer Control Commands", such as italics on and off, Boldface on and off, etc. 
Automatic compensation lor a "Double Width" printed line. 
Includes the normal line width, margin, indent, paragraph, space, vertical skip lines, page length, page numbering, 

centering fill, justification, etc. 
Use with ANY Editor. 
Supplied with "Structured Source" (Windrush PL9): easy to see the flow of the program 

FLEX and Color FLEX $49 95 

PROGRAMMERS (both NEW and OLD-TIMERS) NOTE — 

The Power and Versatility of the 6609 CPU has stretched the capabilities of the "Old Standard" Programming 
Practices and Procedures, and opened the door for the "Innovators" of the Industry to develop NEW and BETTER 
Software Development Tools WINDRUSH MICRO SYSTEMS has stepped forward with three (3) new Programs that 
will find a home on EVERY Programmers work bench. 

MACE — XMACE By Graham Trott 

MACE is a combined Editor/Assembler designed to allow the Programmer to Enter, Edit, and Assemble Programs 
with a minimum of effort. MACE i6 designed primarily for me EASY development of smaH to medium sized Assembly 
Language programs, but larger programs can be developed using the "Spool'' capabilities The Editor (a simplified 
Line Editor streamlined tor this package) "codes" each Op-Code, providing minimal memory requirements. MACE is 
very "forgiving", which, when combined with the "Interactive" operation, makes this an EXCELLENT package for the 
Beginning Programmer! 

FLEX and Color FLEX — $98.00 

PL/9 — By Graham Trott 

PL/9 Is an Editw/Compiler/Debugge r all combined into ONE PACKAGE, which was devised specifically to allow the 
Assembly Language Piogrammer the "Best of All Worlds". It allows the Programmer to use "Structured Programming 
Techniques" while working at the Assembly Language level in a totally INTERACTIVE Program Development Cycle 
(just like working with BASIC; enter some code, try it, edit the code, try it again, etc.). The Single Pass Compiler 
supports up to 127 Character Symbols; Variable Types; Pointers; Control structures built around the 'Procedure' 
System. IF. .THEN. .ELSE. BEGIN. .END. WHILE. REPEAT. .UNTIL structures, etc.. along with Stack. An B-, and 
D-Register manipulation etc. The Editor/ Assembler are similar to the MACE Program. The Trace/Debugger Is 
oriented towards the PL/9 Source Program and provides Single Stepping. BreakpointJng, running a specified Line 
Number Range, etc. All in all, this provides an excellent Software Development Tool for utilizing the power of the 6609. 

FLEX and Color FLEX — $198.00 

c — 

Finally, f or the "Big Time Operator ". or for the beginner who can "see the future" and wants to become a part of ft, here 
is the EXCELLENT WINDRUSH MICRO SYSTEMS C Compiler". This is one of THE C Compileis for the FLEX 
Operating System. H can be used with normal Assemblers for most Programming, or with the TSC Relocating 
Assembler/Linking Loader tor those "full blown" System Packages. 

FLEX and Color FLEX — $295 00 
SOUTH EAST MEDIA 5900 Cassandra Smith Rd.. Hixson. TN 37343 (615) B4Z-4601 
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FOR ORDERING CALL TOLL FREE 1-800-338-6800 

SOUTH EAST MEDIA QnftwarP 

5900 Cassandra Smith Rd., Hixson, TN 37343 wwl IVVUIC 
(615) 842-4601 

FLEX™ OS-9 ™ Color Computer 

Lucidata 

AVAILABLE NOW!!! 
PASCAL Language and P-Code Compiler, Version 3. Designed especially for Micro Computer Systems; Run-time 
System checks available resources for each task, allowing operation on even minimal computer systems. Based on 
the proposed ISO Standard. Allows linkage to Assembler Code tor maximum flexibility. 

FLEX and Color FLEX 5" $190 00 
FLEX 8"' $205 00 

PASCAL UTILITIES — Require LUCIDATA Pascal Ver. 3. XREF — will produce a Cross Reference Listing of any 
text: aimed specificity towards Pascal Source. INCLUDE — allows the inclusion of other Files in a Source Text', has 
unlimited nesting capabilities. Also allows Binary File Inclusions. PROFILER — produces an Indented. Numbered. 
"StAJCtogranTof a Pascal Source Text File. Allows viewing the overall structure of large programs, and provides clues 
as to the integrity of the program. Supplied as Source Code; requires compilation. 

FLEX and Cotor FLEX — Each program $25.00 

COPYCAT— Allows reading TSC Mini- FLEX, SSB OOS68, and Digital Research CP M Disks while operating under 
FLEX 1.0, FLEX 2.0. or FLEX 9.0 with 6800 or 6809 Systems. COPYCAT will not perform Miracles, but, between the 
program and the manual, you stand a good chance of accomplishing a transfer. Includes Utilities to List Directories, 
Copy Files, and conveit Text Files when required. Also includes a Utility for investigating Physical Compatibility 
problems. Programs supplied in Modular Source Code to make it easier to soive unusual problems. 

FLEX and Color FLEX 5" $50.00 
FLEX r $65.00 

Westchester Applied Business Systems 

AVAILABLE NOW!!! 
XDMS Data Management System. Possibly one of the most powerful DMS's available. This machine language 
program is small enought to operate on a single sided 5" disk, yet provides the speed of M.L. and power limited only by 
the user's imagination. Supports Sequential, Hierarchical, and Random Access File Structures, and has Virtual 
Memory capabilities for those Giant Data Bases. Easy-to-use English Language Command Structure. 

FLEX and Color FLEX $17995 

For the "Strictly Color Computer" Users 
AVAILABLE NOW!!! 
Hoyt Sterns Electronics- 
intrigued by Forth???? Here is a Forth package tailored to the color computer! This package is supplied on Tape, with 
instructions for transferring it to disk A you wish. Written primarily in machine language, it's speed is unparatelled. A full 
Semigraphic-8 Editor is provided, along with "goodies" like Graphics and Sound Commands. Printer Commands, 
Auto-Repeat and Control Keys, etc. If you are interested in Learning Forth, a Trace Feature is provided which is 
invaluable. If you are a FORTH Pro, this package provides CPU carry Flag accessibilily. Fast Task Multiplexing; Clean 
Interrupt Handling, etc. (Or; you won't "out grow" the Basic capabilities ol the Implementation). Combine this package 
with Leo Brodie's EXCELLENT Book Starting FORTH", and you wW be a FORTH Expert before you know it (and 
have a lot of fun doing itl). 

$58.95 

Intro! 

AVAILABLE NOW!!! 
6809 "C" Compiler; generates extremely efficient object code. Output "benchmarks" close to 1 0MHz 68000 in 8 Bit 
Operations; 1 .5 times faster than a 4 MHz 280 when using a 2MHz 6609 System (Re. p 43, '68' Micro Journal, May 
•83). 

FLEX. Color FLEX. OS-9 $375 00 UNIFLEX $425.00 

For Ordering Call TOLL FREE 1 800-338-6800 One Year Maintenance. $10000 



— SOUTH EAST MEDIA 

,.„_,. ,,„». , o . „ 5900 Cassandra Smith Rd.. Hixson, TN 37343 

'FLEX is a trademark ot Technical Systems Consultants /rim Ad?-4£m 

"OS9 is a trademark of Microware * ' tw *" wu 
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OS/9 ™, FLEX ™, COLOR FLEX ™, UNIFLEX ™ Software* 

SUPER SLEUTH DISASSEMBLER S99-FLEX S10O-UNIFLEX S101-OS/9 

rn»fni7a/n onxvu»6aoo t J^SSflSSTO t»u9'«n» «.<*».< im «* u anaiyz* mxt/y mo Aswnk (»«\ i#€*»i oi»act cod*. atMia to im^-u* c»»<y. and 

da», ana pom lafcj'w i* ana laow-daWoi apataWaH OraadOnlv Varson lor Color FLEX »0 

Z-80/8080/5 SUPER SLEUTH DISASSEMBLER S99-FLEX S100-UNIFLEX $101 -OS/9 

run vow Dt SUPER SLEUTH (»x*it»% Ztoo *0f» 5 oohki cod* on ine 6*00 i 9 

CROSS-ASSEMBLERS each $50 3/S100-FLEX each $60 5/S120-UNIFLEX each $55 3/S110-OS/9 

ta*m aroo^ana and macro* ant*** in* uwr lomoutam i eaos. 6S02. 2-80 6080 s program «• ordinal (ormai Tht T9C macro aaaanttar anrqurarf lor FlEXUNFlEx 

anoint OSM aaaarnbajr o raquvad tot OS 9 

6805 and 6502 DEBUGGING SIMULATORS each S75-FLEX SB0-UNIFLEX $100-OS;9 

Tnasa programs anabfcj tnc uw lo maractwty analyze moavty *nd decug |1 4)6905 end 850? oqeet coo* 

6502-TO-6809 XLATOR SYSTEM S75-FLEX S80-UNIFLEX S85-OS/9 

Th*s program enables lhe use' lo translate BS02 ■ssernHer code into 6309 assembly sode x*i>g netact conversion* 

6800-6809 & 6809 PIC XLATORS both S50-FLEX S60-UNIFLEX S75-OS/9 

Inane programs «nao« *he uh* k> trwni«ia 6800 i hu«kov program to 6809 rTwaynonts end k> o^v*n 6009 programs to Das4iorv«viepe^dem coda and data u*ng PC S 

U x and v as dam regular* 

UNIFLEX SIMULATOR FOR FLEX S100-FLEX S110-UNIFLEX 

nvi program anaotrt tn* u>ar 10 aecwg UrWLEX auano*. program uxng me TSC 0E8UG and omer lachun ol FLEX 

OS/9 SIMULATOR FOR FLEX S101-FLEX 

This program enable* the use* lo deo\>g OS 9 eAserrtrier programs using ih» TSC DEBUG am oihar isobbes ol FLEX 

FULL SCREEN FORMS DISPLAY (6809 X-BASIC) S50-FLEX S75-UNIFLEX 

TT»aw p n j y ai'TS anewe me uaat to deVt* and generate UOra-dcwn Me uuu" draptey and data antry programs 

FULL SCREEN MAILING LIST (6809 X-BASIC) S100-FLEX S110-UNIFLEX 

TTw#»a programs anaaia tna use* to define and maintain cnaAr^-irst-or«ni vacate bases 

FULL SCREEN INVENTORY/MRP (6809 X-BASIC) S100-FLEX $150 UNIFLEX 

ThMo programs enact* tna user lo define xJ in«int»<n mvenrer.es and include tjerarchial materials reQuiremeni planning 

TABULA RASA SPREADSHEET (6809 X-BASIC) S100-FLEX S200-UNIFLEX 

Tries* programs tn*D*> v»* user to general* and nwium laDxiar ctr*wfi«*> schemes c*ov**ng m c*^** irtv raariaee and sopntsuceied raoort.. goner i*on, smear lo 

DESKTOP PLAN i TM Dnttci C**mr% ) 

TSC BASIC/XPC UTILITY PROGRAMS all S25-FLEX S50-UNIFLEX 

Tnes* orogteme enacto the use* to tm^imn ^ ot coss- reler enae any Base program and gene*ale XPC Base son programs 

prog-m, „ ^™X™™»1VZ£?».T»%2Z, C '™''''' " Computer System. Consultants, Inc. 

For VISA mo MASTER CARD g»a ecwunr aip daw phone US Funds only - add S". (ION torugn] k* ihippmg 1454 LSttS LflnO, COnVerS, GA 30207 
Open Purchase Onlari lor D and I r«l«l rtanl. only Call or *Me (or catalog and dealer inkxmation ■ewi^-e. >j _L..<ni joi .-r.-rnc-rn 

-rilTf ii 1 1 mti iii • iTThwiiiii Im— nuiiiimnj -Mi^ttrioarra-iorucma.. Telephone Number 404-4*3- 171 7/4570 



** QUALITY SOFTWARE NEEDED ** 

Standard S50 Bus and Color Computer 

For the past few months we at the South East Media Division of Computer Publishing, Inc. (CPI), the parent 
company of 68 MICRO JOURNAL, have debated expanding into the software distribution business. Many other 
magazines have been doing so for years. Presently there are many fine examples of software that has been 
developed by YOU our readers, that will never see the 'light of day' unless someone, with enough exposure and 
willingness to continually advertise, runs with the ball. 

Software is the backbone' for the real utilization of any computer, ours are no exceptions! Realizing that there will 
be some conflicts, with other advertlsiers, this has been no simple decision. However, since day one the foremost 
concern of 66 MICRO JOURNAL has been it's readeral Therefore, South East Media Division will accept, for 
appraisal, software that runs on 6609 systems, games, utility or applications programs. 

in the past there has been too much software offered that was not quite ready, nearly, but not quite. We will strive to 
eliminate that element. But light up front we tell you only that we will do our very best, nothing more. Also we will strive 
to keep cost to a bare minimum, while securing for the author a fair return, in royalty payments, promptly paid. 

Of course we will expect, no — demand, that the author keep the product free of errors (bugs), and maintain It on a 
prompt and business like basis. Also we shall require that authors be willing to furnish source' for those programs that 
justify, by price and utility, inclusion of same. The lack of source code, properly commented, is a continual complaint 
we hear. Not all programs will be sold with source, but where necessary, we will insist that II be included. 

In some instances the program may be small or short and not justify itself as a 'single' sale product. In this event it will 
be combined with other like programs, and offered as a package. In that event the royalties will be split between the 
various authors. 

If you have software that you feel will qualify under this program please contact the proper person as shown below. 

Color Computer Standard S50 Bus 

Tom Williams Don Williams 

Bob Nay Bob Nay 

Remember. H your software has any problems or funnies' — GET IT STRAIGHT BEFORE YOU CONTACT USItlll 
Also get your source code in proper shape and well commented. There is too much 99% code already drifting around. 

South East Madia, POB 794, Hlxson, TN 37343 — (615) 842-4601 
A Division of CPI 
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MAG Tape Drive/Controller for SS-50 Bus 

IBM-Compatible 

Can't decide? ITyour tape drive question is"to buy or not to buy," your one answer is SOFTWARE CONSULTANTS. 
We've got a super IBM-compatible tape drive controller from the leading manufacturer.. .and you can buy one 
directly from us. or, we'll be your service bureau and do your dumping/transferring for you. Cither way, you'll get 
a great deal. 



GREAT HARDWARE 

Useful 

■ Allows two way data 
transfer to and from your 
system to the big minis 
and mainframes. 

■ Software drivers run 
under OS9 Levels I and II 

■ Mag tape device that's 
usable for hard disk 
backup u rider OS9 and 
as 45 MB of sequential 
access mass storage. 

Powerful 

■ Usable with any SS-50 
bus computer. 

■ Reads St writes industry 
standard 1600 bpi phase 
encoded tape. 

■ Controller card features 
onboard microcomputer 
with 8K buffer. 




■ Standard drive Is Cipher 
Mlcrostreamer. Others 
can also be used. 

GREAT SERVICE 

Fast 

■ normally in and out 
within a week. 

■ Quick turnaround service 
(1 day) for rush Jobs. 

Reasonable 

■ Our low rates will 
surprise you. Call and 
find out. 

■ For dealers too. Let us 
get you out of a Jam. 



Basic system price $6800. 
Phone ns with your problem and we'll get down to business. 



3 / 
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OFTWAPE 
NBULTANTB 



6435 Summer Avenue • Memphis, IVY • 38134 • 9011377-3503 



WINDRUSH MICRO SYSTEMS 



ALL-IN-TWO EPftOM PROGRAMMER 




• ProbaDt* the M^t MMMJIt IM0* M0CJ!W<*t« available. Interface* 
I tofUarr lor IKQ»C tier • 1 1 (fully iiktrfii«bl e) e*»d SS'SO bu* »?»**•». 

< MOWWWtS «N» vEHiMtS ?S08/2rM, ?Sl6/2MA (SINGLE ANO TJtJ.Volt 

■*pes> iw f ?M2, 2?J?«, z>«4, zr«* a»& the i?a« ipszs?* owe . «> 

-> .> .> ylTNOUT UMTtOML 'PERSONAL 1 71 • NODULES <■ <■ *■* 

• P*W,i.A**H£i »it#rwd« oul to rfu" *ar* *r*-i vl* i* of IvUlM pair cade. 

- ExTEuSIW CDftWhBJ MCWJ NO*! 6*7(1, *E»P. «WM«, VtfflfV EP*0*S . 

ttWlMftMHKt MlfUft, rOBMTTEo DU*0> Or DUIfCB, MU Bum*.. 

• lull)' doCbadMed' w»er ** iun,|l tf/<cri e»* L <-<■ t t h#Orj ot ooerat »on. 
Professionally MnW-ird P»'» U/lotdef rtttll 1 coeooflem OverUy 

• folfi'f driver* available lor (FJ.il 2/9), ISSB), l«-v), J*d ("P05>. 
«Lt SOUtCt riLti SUPPlUD. Soeeify 0P7SM and din <1*e on order! 



Ilngrr file HlkO/yKltl itSKhn lUDpHeo nil* 
til* attitt loniltr t<WlU<3 „Hrv MOM vfrtlon. 



OS. 9 veralon. BfiMr 



IU1LV A5SEHBLED. BURDCB-lb. *W JtsTCO «0 t«tP»l tO CUT! 



MACE 

PI./9 



A M-r*f<«tnt CDlTOIt/ASSEHBLEK nrliten D) Sreh*» irolt wHiCh 
tahei nasi of IK* Dstn ovt of ■■wattly laAduAff spoora*) 
*fv*lo»aant. Allowa proaraa* to be written, edited, nifiCUc, 
and de-bugged yifWOUT ev*r entering tne dUh Operating tvtteo. 
]nc(MO>fl XKAtE a co-rf.fdmt 6*00/1/3 EB1 TOC/CROSS- ASSENflLEB. 

* Co -resident EOlTOi/tOfriLER^M-eUCGEI nrltten by fireriao 
iroit. ■ ll^g L» P*l» CMP liar tr*lfl PrOoWel petition 
Independent •Jchtna Coda ObtPut. SuppOrti **' -■* BMtC« SPL/K, 
and PASCAL ttructuret. Support* 8 hit #nd 16 bit fltOriad *W 32 
bit flcitirto 0*1 ni variables. FLtX 1/0, floating point* *nd 
»ci*nt11lc fu'wtioni library fa/ioijrce) included. 

pfTAKCD OVERvICmS OF 1«E AlKrVl PMOOCTS ABE ON AAJJH 

J5;io or TMt octoeci) t«M issue or •« ntc«o joummal . 

T*» FLEX »*rslon of ih» j«r*i XcCoan *C coapliar that wai 
ortglnaUr dtvclocad (or nn!«U». Iiasoorti ill •(* uat* lypat 
cicast ' f loan*, 'doubt f> ' , tn<t *&l t -1 i*ld* '. Produce a very 
afftc'ant a*««a*>lr tanowao* lowrc* output. The TSC raloc*li*kg 
Mtaablar/LtnAtrig Loader (SP09-1?) 1a rmttHmmnOt H 1 1 you »tari 
to "A*e iMtlMiB use of (*• aoflHy to produce ller*r> oodulei. 



HACF LtrhCEMd** IrUCO ........ (A*CW fLfl W.f>*a««4*.*a t 1 *W.DQ 

PL/4 (fr. elude* «»THS sacaioe) . tfiBOT fLil 0NjLT>. 119*3.00 

■C* t* *>oK 6900 «LEt »pite« 1a required) »?«.0n 

S-» IlL'U'Tim), Won* vantloo o< lof(«ar« driven T.3J5.00 

ExWrlirr *LL. JN- tl#t>, W/ore version of wt Nitre dr<*es» 13«.00 

SOFTbABE DBlvlBS for a 2/wj, S/d Or 4th OT/SVS »... ,* ?5.t» 



P h I C L" S 



h c l u a e 



AIR KAIL MilAEl 



[ 



w 1-50 ltu-<«« L 

T»J<tll/LIJIt f»l«*l«[)lL(«l 
MILL It »V«K«tt.t SMI I 



WE ARE A STOCKING DISTRIBUTOR Of SSB.GIMIX.TSC & MICROWARE 
GIMIX IS THE US/CAN. DISTRIBUTOR FOR WINORUSH. 



WORSTEA0 LABORATORIES 
NORTH WALSHAM, NORFOLK 
ENGLAND NR28 9SA 

TEL: (0692) 405189 
TLX: 97360 SHARET G 
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Il« RLFORD'S GOOD NEWS *** 

S PRE-INUENTORy CLERRRMCE SALE! ! S 

Rita Inventory tlae around here. To Bake things easier on ourselves, we want to sell as much or 4a\ 

our current Inventory as we can. So until stock Is depleted, we are offering sue FANTASTIC ^J 

PEALS on selected items. Remember, these prices are ONLY good until our current stock Is gone, ^| 
so call or write to place your order todayl 

US-1 SPEECH SYNTHESIZER S1E0 

This Is the aoat popular ununited speech synthesizer available for the SS-50 I/O bus! All units are 
completely assembled and tested, LESS the SC-01A synthesizer l.C. if you buy this unit while on sale, 
we will Include a copy of our SC-l text translator program at no additional charge. This gives you a 
*170 value. You save »50M Se sure to specify 6600 FLEX , 6609 FLEX , OS-9 • OOS66 or DOS69 operating 
system and disk size when ordering. 

SP-1 SPEECH SYNTHESIZER S1 10 

Our popular unlimited speech synthesizer for the Radio Shack Color Computer Is also available on this 
sale. All units are completely assembled and tested, LESS the SC-01A synthesizer l.C. Buy your SP-1 on 
this sale and we will INCLUDE our SC-1 /COLOR translator program which leta your CoCo speak English 
using nothing more than PRINT statements) Also, we will throw in our COLOR-TREK* program. This Is our 
COLOR-TREK program adapted for the SP-1. English messages are continually spoken during game play! The 
action is non-atop. This makes a $1T0. value, You save $0*1 Software is available on CASSETTE ONLY. 

SC-01R SYNTHESIZER IC'S S 55 

These ohlps are the ones usad in our synthesizer boards, and are prime, new parts directly from 
Votrax. He have a Halted number of this most popular speech synthesizer I.e. In stock for this sale. 
Suggested retail price is $65. Discount houses are selling Uiea for 170. You save »I5 on the discount 
house price. We include copies of the Votrax spec sheets with these parts. 

SCREDITOR-III S150 

All of our customers wno have used both of the other major word processing packages evallable for 68xx 
systems tell us that SCREDITOR III is the best program that they have ever seen (in truth. ONE 
cuatomer lilted one of the others better, but you can't please EVERYONEI). As or July 15th, SCREDITOR 
III will cost 11 T5. If you have been considering a word processor, or Just need a better editor than 
what you are using now, this is the time to buy SCREDITOR IX 1 1 For aore Information about this 
fantastic program which Includes over ISO pages of documentation (and another 240 psges cosing soon]), 
see our ads in the past several Issues of Micro-Journal. Be sure to specify 6600 FLEX , 6609 FLEX , 
0S-9 , DOS68 or 0OS69 operating systems and disk size wlien ordering. 

ORDERING INFORMATION. .. 

All sales are FINAL. Ho returns or refunds, NO open account orders and NO DEALER DISCOUNTS on VS-1 , 
SP-1 or 3C-01A purchases for the duration of this sale. Normal dealer discounts and open account terms 
will apply to SCREDITOR III purchases. 

All overseas orders MUST Include $10 Tor shipping. All North American orders under $100 MUST include 
$5 for shipping. AU. checks MUST be drawn in U.S. dollars on accounts In U.S. banks, Ho foreign banlaa 
or currencies will be accepted under ANY conditions. All Virginia orders MUST Include ul state sales 
tax. COO orders in the U.S. ONLY, and must be shipped by UPS. All overseas orders shipped by AIR 
PARCEL POST. We gladly accept VISA and MASTERCARD orders. 

Please allow two to three weeks for order processing. Orders paid by check may take longer. Stocks are 
limited. Any orders received after stocks are ezausted will be returned unprocessed. 

RLF0RD RND RSS0CIRTES 

P0 BOX 6683 

RICHMOND VR E3E30 

PH 80H-3B0-67BE 

FLEX is a trademark of Technical Systems Consultants. OS-9 la a trademark of Mlcroware Systems 
Corporation. 

Ttie lord is our primary associate. Too often with the pressures of business today, time Is not taken 
to aoknowladge Hla presence, and too often we fail, due to our human weaknesses, to show His influence 
In our Uvea. We thank each of our customers for their patience and prayers for us when we do not 
reflect Christ in our business activities. 
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UrsCQUAC in the 6809 ARENA 

AM* 100™ ADVANCED WINCHESTER 
Subsystems forFLEX™and OS-9™ 

COMPl£T***AM-100 starting as low as $189*.- 
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complete subsystems 

SMBFIKEO- STO. s* - siaso.- 

10MB FIXED— STO S" - S30BB.— 

S MB FIXED — MINIS'- S231S.— 

SMB REMOVABLE- MIHJ S* - S234S.— 

"c«mri_«Tt; auaavaTsn - irmifi * c»«tr«ii«^ * >■ "' 

lw»li * (nclx'ri » All CMln » !•••« 
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options- 



SS-MMOST INTERFACE IneU SOFTWARE DRIVERS SSZS.- 

SETot WINCHESTER SOFTWARE UTILITIES *4tt.- 

MOW TO WINCH ESTER IZE — A OOMFIXTI MANUAL Slfc- 

th.pp.ngt tiwwl.ma 2.001 US.C»n«d« !• 4-001 O^r— » I 



terms: 




'VISA- MONET ORDER - 
VKA 



interfacing technologies corp. 

F.D.BOt 578 Snoatfon (514)737-8787 

4890 Bourret Ave. Boot r til Ourbec, H3I JT7 



«nv»ri..i». •■ 



we raised the price of Quality. 

we lower the price of Admission. 

Our HUMBUG" Is unquestionably the best 
monl tor around, but not everyone wants to pay 
the 175 It takes to get the very best. So 
for those of you who will settle FOR SECOND 
BEST (and still be head and shoulders above 
anyone else's *BUG), we introduce 

MICR0BUG" 

MICROBUG" Is the guts of HUMBUG" crammed Into 
just one tiny tittle ROM. It will work with 
anyone's CPU board and give you features the 
others only dream about. It cost Just $30, 
and Includes a hefty manual with the source 
listing. Come Join the club. MICR0BUG" Isn't 
as good as HUMBUG", but It's better than 
anything else. And that's no Buncombe. 



Star-Kits 

P.O. BOX 209 
Mt. Klsco, NY 10549 
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OS9 Application Software 

Specialty Electronics, Inc. 
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GENERAL LEDGER 
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TEN MOST-ASKED QUESTIONS 



TM 



about DYNACALC 

THE ELECTRONIC SPREADSHEET FOR 6809 COMPUTERS 



1. What Is in electronic spreadsheet, 
anyway? 

Business people use spread-sheets lo 
organize columns and rows ol figures. 
DYNACALC simulates the operation ol 
a spread-sheet without the mess ol 
paper and pencil. Ol course, correc- 
tions and changes are a snap 
Changing any entered value causes the 
whole spreadsheet lo be recalculated 
based on the new constants. This 
means that you can play, 'what II?' to 
yourheart's content 

2. Is DYNACALC Jusl lor accounlanls, 
I hen? 

Nol at all. DYNACALC can be used lor 
jusl about any type ol job. Nol only 
numbers, but alphanumeric messages 
can be handled. Engineers and other 
technical users will love DYNACALC's 
slxteen-digit math and built-in scien- 
tific (unctions There's even a buill-in 
son command, so you could use 
DYNACALC to manage small data 
bases ■ up to 296 records. 

3. What will DYNACALC do lor ME? 
That's a good question. Basically the 
answer Is that DYNACALC will lei your 
computer do just about anything you 
can imagine. Ask your friends who have 
VislCalc, or a similar program, just how 
uselul an electronic spread-sheel 
program can be lor all types ol house- 
hold, business, engineering, and scien- 
tific applications. 



Do I have to team computer 
progremmlng? 

NO! DYNACALC Is designed to be used 
by non-programmers, but even a Ph.D. 
in Computer Science can understand II. 
Built-in HELP messages are provided 
lor quick reference lo operating 
instructions. 

Do I have to modify my system to use 
DYNACALC? 

Nope. DYNACALC uses any standard 
6809 configuration, so you don't have 
to spend money on another CPU board 
or waste lime learning another operat- 
ing system. 

Will DYNACALC read my existing data 
files? 

You bet! DYNACALC has a beautifully 
simple method of reading and writing 
data files, so you can communicate 
both ways wilh other programs on your 
system, such as the Text Editor. Text 
Processor, Sort/Merge, RMS dala base 
system, or other programs written In 
BASIC, C. PASCAL. FORTRAN, and so 
on. 

How last Is DYNACALC? 
Very. Except lor a few seldom-used com' 
mands. DYNACALC Is memory-resident, 
so there Is little disk I loslow things down 
The whole data array (worksheet) Is in 
memory, so access to any point is Instan- 
taneous. DYNACALC is 100% 6609 
machine code lor blistering speed. 



10. 



Is there a version ol DYNACALC lor MY 
system? 

Probably. You need a 6609 computer 
(32k minimum) with FLEX or UniFLEX 
operating system A version for OS-9 is 
also in the works. You also need a 
decent CRT terminal, one with al least 
80 characters per line, and direct cursor 
addressing. If your terminal isn't smart 
enough for DYNACALC. you probably 
need a new one anyway The UniFLEX 
version of DYNACALC also allows you 
to mix different brands of terminal on 
the same system. There's also a special 
version of DYNACALC for Color Com- 
puters equipped with FLEX and Data- 
Comp's F-MATE A version lor Frank 
Hogg's Color Computer FLEX is also 
being done. 

How much does DYNACALC coal? 
The FLEX versions are just $200 per 
copy; UniFLEX version $395 Foreign 
orders add $10 per copy for postage. 
We encourage dealers to handle 
DYNACALC, since It's a product that 
sells instantly upon demonstration. 
Call or write on your company letter- 
head lor more information. 
Where do I order DYNACALC? 
See your local DYNACALC dealer, or 
order directly from CSC at the address 
below. We accept telephone orders 
from 10 a.m. to 6 p.m., Monday through 
Friday. Call us at 314-576-5020. Your 
VISA or MasterCard Is welcome. Please 
specify diskette size for FLEX versions. 
Software serial number is required lor 
Ihe UniFLEX version ol DYNACALC. 



ORDER YOUR 



DYNACALC 



TM 



TODAY 



Computer Syatams Center 

13461 Olive Blvd. 

Chesterfield, MO 63017 

(314) 576 5020 

f^O_Q Version NOW Available 
^° $250.00 

UniFLEX soltware prices include maintenance for Ihe first year 

DYNACALC. DYNAMITE, and DYNAMITE + 

are trademarks of Computer Systems Center 



Foreign Deelere: 

Australia & Southeast Asia: order Irom 
Paris Radio Electronics, 7A Burton St., 
Oarllnghursl, NSW 2010 Sydney. Tele- 
phone: 02-357 5111. 

Untied Kingdom: order from Compu- 
sense. Ltd.. PO Box 169, London N13 4HT 
Telephone: 01-882-0661 

Scandinavia: order from Swedish Elec- 
tronics hk AB. Murargalan 23-25. Uppsala 
S-75* 37 Sweden Telephone 18-25-30-00 



F MATE It a Hadamaik ol Oaia-Comp 

VtliCiie ll a tradamnkotVlstCorp 

OS.O la a liadamark or Mlcrowiia and Motorola 

FLEX and UniFLEX aia tradamaiki ol TSC 



ALSO FROM CSC 

DYNAMITE + 

"THE CODE BUSTER" 

now available for UniFLEX 
OS-9 version soon 

DYNAMITE + is a new version ol DYNA- 
MITE, our popular 6809/6800 disassembler 
package lor 6609 FLEX. Present users ol 
DYNAMITE can upgrade to DYNAMITE + by 
sending us the original DYNAMITE diskette 
and $40 (plus $5 for foreign postage). 
DYNAMITE + does everything DYNAMITE 
does, and more! A cross-reference gener. 
ator has been added, label files are now 
maintained only in text form (LABEL EOU 
$xxxx). and boundary file specifications 
have been tremendously simplified, which 
makes it easier to disassemble large pro- 
grams containing lots of big tables. 

The UniFLEX version ol DYNAMITE* 
does everything Ihe FLEX version does, and 
also automatically handles system calls 
and 'into' areas. 

DYNAMITE -t- Is available lor $100 per 
copy on FLEX (specify diskette size), and 
$300 on UniFLEX. Foreign orders add $5 per 
copy lor postage. 
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it The only ALL 6800 Computer Magazine. 
if Mora 6800 material than all the others com- 
bined: MAGAZINE COMPARISON 
(2 years) 
Monthly Avomgos 

6800 ArtlclM TOTAL 

KB BYTE CC DOBB'S ' PAGES 

7.8 6.4 2.7 2.2 19.1 ea. mo. 

Average cost for all four each month: $6.63 

(Based on advertised 1-year subscription price) 

68 cost per month: $2.04 

That's Right 1 Much. Much More 
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OmegaSoft Industrial Strength Pascal 



OMEGASOFT PASCAL 


FEATURES 


HOST SYSTEM 


if you're looking for a language to 
write real-time process control soft- 
ware, look no further. With the rising 
cost of labor. It is becoming more criti- 
cal that a high level language be used. 
Find out why over 500 companies have 
switched to OmegaSoft Pascal for 


The compiler generates assembly 
language for assembly and linking to 
run on the target system. Since a true 
relocating assembler and linking load- 
er is used, only those runtime modules 
required are automatically linked in, 
providing a much smaller object 
module than other compilers. 

Large Pascal programs can be split 
up into conveniently sized modules to 
speed the development process. Pro- 
cedures, functions, and variables can 
be referenced between Pascal modul- 
es and assembly language modules by 
using Pascal directives. 

Full source code is included for the 
runtime library, the debugger, and 
other support utilities. 


The host system must be 6809 bas- 
ed and have at least 48k of ram (56K 
recommended) and run one of the fol- 
lowing operations systems: MDOS, 
XDOS, OS-9, or FLEX. Priced from 
$425. 66000 host coming In 4th Otr. 
1983. 


their demanding applications. 


SUPPORT PRODUCTS 


WHY PASCAL? 


The OmegaSoft Relocatable As- 


Pascal was designed to teach stu- 
dents how to write structured pro- 
grams that are easy to read and main- 
tain. In the past decade It has also 
proved to provide the same advant- 
ages in industrial applications. 


sembler and Linking Loader is de- 
signed to support the Pascal Compiler 
Package and can also be used for gen- 
eral assembly language program de- 
velopment. Priced from 5125. 

OmegaSoft's Screen Editor sup- 


EXTENSIONS 


ports smart terminals and comes com- 
plete with the Pascal source. Priced 
from $90. 


OmegaSoft has taken the Pascal 


framework and expanded the basic 


ISO COMPATIBILITY 


Faster floating point execution can 
be obtained by use of the Arithmetic 
Processor Unit option which uses the 
AMD9511 APU chip. Priced from $90. 

For complex real-time applications, 
the Multi-tasking Kernel provides task 
scheduling, inter-task communica- 
tions, and resource interlocking. The 
Kernel Is a runtime library that Is ac- 
cessible as Pascal functions and pro- 
cedures (with full source included). 
Priced from $175. 


data types, operators, functions, and 
memory allocation to fit the needs of 
real-time systems. These additions fit 
in the same structure as Pascal and 
enhance its usefulness without impair- 
ing the excellent readability, ease of 
maintenance, and structured design. 

The byte data type allows you to di- 
rectly address bytes in memory or I/O 
devices. The common arithmetic 
operations can be used for bytes along 


OmegaSoft Pascal has been tested 
using the pascal Validation Suite. The 
Suite Is a collection of over 400 Pascal 
programs designed to test the quality 
of Pascal Compilers and their runtime 
systems for compliance with the ISO 
(International Standards Organization) 
Pascal standard. OmegaSoft is the on- 
ly supplier of 6809 native Pascal com- 
pilers that publishes this report in Its 
instruction manual. 


with shift left, shift right, "and , or , 
"eor", and complement operators. 


DEBUGGER 


Dealer and OEM Inquiries Invited. 
OmegaSoft products are also available 
from distributors in Australia and 
Western Europe, call or write for more 
information. 


These operators are also available for 
integer and hex (2 byte unsigned) num- 
bers. 

Long integers are four byte signed 
numbers useful for extended range 
arithmetic commonly needed for ma- 
chine control Functions have been ad- 


The compiler package includes an 
interactive, symbolic debugger. The 
debugger allows setting of break- 
points, displaying and changing vari- 
ables, and tracing statements. The de- 
bugger allows very fast turnaround for 
prog rams to be run on the host system. 


ded to allow conversion between the 


TARGET SYSTEMS 


OMEGASOFT 


various data types. Dynamic length 
strings allow complex text manipula- 
tion and allow effective interactive I/O. 

Variables can be placed either on 
the data stack (default), at an absolute 
address In memory (for I/O), in base 
page, relative to the program counter 
(for constant tables), or defined in an- 
other module. 


The target system may be any 6809 
system. No specific I/O devices are re- 
quired. The output code is reentrant 
and rom-able, perfect for single-board 
systems up to large development sys- 
tems. There are no charges for use of 
the output of the compiler or the object 
of the runtime library in your products. 
66000 target coming in 3rd Otr. 1983. 


P.O. Box 842 

Camarillo, CA 93010 

(805) 987-6426 

TM: MOOS and XDOS are Motorola 
trademarks. FLEX is a trademark of TSC. 
OS-9 is a trademark of Mlcroware. 
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Print Buffer 



■ Holds over SO average-size pages 

■ On board firmware with many software features 

■ HS-232-C serial or Centronics type parallel versions 
available 

■ MO6809 on board microprocessor 

■ Plugs directly into SS-30 and SS-30C computers 
(SWfPc, GIMIX, SSB and olhers) 

■ Tested, complete with owner's manual 

VCM-128P-. Parallel Version S4S9.00 

VCM-126S: Serial Version 1469.00 

Cable Assembly * 19.95 

(Serial or Parallel) 

Be Sure To Ash About Our 8K Buffer/Interfaces 

Please add $5.00 for USA orders, 115.00 for overseas 
shipping/handling. 

MCfVISA 
Dealer Inquiries Welcome 




Scientific Instruments 

204 N. Link Lane. Alpha 9 
Fort Collins. Colorado 80324 
(303)4841913 
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video and sound tearurei lor ARCADE 
SO uters F BASIC 4 ■ (rue compftei 
rnat produce* optimised machine ban- 
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Video and Audio conneclor set 

4 Joystick connector set 

2 Radio She k Joytlicki 

GoH) Molexconneciors 

A/BASIC lor MOO 

FBASIC fotfiBOg 

FBAStC (with ARCADE SO. 

ARCADE SO RGB 
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NEWMVD AAOgPkOceaao* Board 

256 KDynemc Memory Boe'd 

256 K Dynamc Memo»y Board (w/64K) 

64K Dynamic Memory Board 



S3 25 00 

1500 

1S00 

2400 

1200 

11000 

11000 

75-00 

37500 

375-00 

22500 

79500 

39500 

29500 



II HW* • Wl ' 



TERMINUS DESICN INC 
16 SCARBROUCH ROAD 
ELLENWOOD. CA 30049 

,,„ (404) 474.4866 



68 WOW JOfMAL FTOBIAM; on DISK 

Disk /I: FILESORT. MIN1CAT, MINICOPY, MINIFMS, 

••LIFETIME. "POETRY. ""F000LIST, "DIET. 
Dish t2: OISKEDIT «/ Inst. & fixes, PRIME, ■PRMOO, 

""SNfXPY, "FOOTBALL. ""HEXPAWN. "•LIFETIME. 
Disk 13; CBUG09, SEC1, SECZ, FIND, TABLE2, INTEXT, 

DISK-EXP, •OISKSAVE. 
Disk 14: MAILING PROGRAM, *FIND0AT, "CHANGE. 

•TESTDISK. 
Disk ti: »DISKFIX I. «DISKFIX 2. »»LETTER, 

"LOVESIGN, ""31ACKJAK, •'BOWLING. 
Disk #6: "-PURCHASE ORDER. INDEX (Oisk file Indx). 
Disk §1: Linking Loader 4 RLOAD, Harkness 
Disk W: CRTSET. Lanpher (May '82) 
Disk 19: DATECOPY, DISKFIX9 (Aug '62) 

NOTE: AM are as published or received by 68 
Micro Journal, some have fixes and patches. 

This Is a reader service only! No Warranty Is 
of'er.a) or Implied, they are as received and are 
tor reader convenience ONLY. Also 6900 and 6809 
programs are mixed, as each Is fairly simple 
(mostly) to convert to the other. 

PRICE: 8" Olsk il9.95 - 5" Dish 117.95 

68 MICRO JOURNAL 

P08 794 

Hlxson, TN 37343 

615-842-4600 

• Indicates 6800, •• Indicates BASIC SWTPC or 
TSC - 6809 no Indicator. 

MASTER CARD - VISA accepted - Foreign add 
sufficient postage surface or air!! 
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64K SS-50 STATIC RAM 



$ 179 



00 

{4BK KIT) 




*%, 



»4A, 



Sfi *. 



Of} 



°to, 



BLANK PC BOARD 

WITH DOCUMENTATION 

$52 



SUPPORT IC« + CAPS - S1B.00 
FULL SOCKET SET - S15.00 



56K 
64K 



$219 
$249 



ASSEMBLED AND TESTED ADD $50 
FEATURES: 

• Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs. 

• Fully supports Extended Addressing. 

• 64K draws only approximately 500 MA. 

• 200 NS RAMs are standard. (TOSHIBA makes TMM 2016s as fast as 100 NS. FOR 
YOUR HIGH SPEED APPLICATIONS.) 

• Board is configured as 3-16K blocks and 8-2K blocks (within any 64K block) 
for maximum flexibility. 

• 2716 EPROMs may be installed anywhere on Board. 

• Top 16K may be disabled in 2K blocks to avoid any I/O conflicts. 

• One Board supports both RAM and EPROM. 

• RAM supports 2MHZ operation at no extra charge! 

• Board may be partially populated in 16K increments 

16K STATIC RAMS? 



CLOSE OUT SPECIAL 
WE HAVE DROPPED OUR 32K $8-50 STATIC 
RAM BOARD WHICH USED 2114 LOW POWER 
RAMS. WE WILL SELL THE REMAINING 
STOCK OF BLANK PCBS WITH DATA FOR 
117.50 EA. THESE FORMERLY SOLD FOR ISO. 



The new 2K x 8. 24 PIN, sialic RAMs are the next generation ol high density, high 
speed, low power. RAMs Pioneered by such companies as HITACHI and 
TOSHIBA, and soon to be second sourced by most major U.S. manufacturers, 
these ultra low power parts, feature 2716 compatible pin oul. Thus fully 
interchangeable ROM/RAM boards are at last a reality, and you get BLINDING 
speed and LOW power thrown in for virtually nothing 



Digital Research Computers 

(OF TEXAS) 
P.O. BOX 401565 • GARLAND. TEXAS 7S040 • (214)271-3536 



TERMS: Add S2 00 poslage We pay balance Ordoi under $15 add 75c 
handling No C O We accepi Visa and MasterCbarga Ton Res add 5% 
Ta« Foreign orders (except Canada) add 20% PS H Orders over $50. add 
85c lor Insurance 
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THE NEWEST RELEASE FROM ARTJSAN SYSTEMS CORP. 

DP-09 



2MHZ 
OPERATION 



256K DRAM 



6 RS-232 
SERIAL PORTS 



8 28-PIN 
SOCKETS 



mmmm 



rt - 



: 
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hDm 

mini 

HHHHHH 
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DUAL 68B09E 
PROCESSORS 



FLOPPY 
CONTROLLER 



WINCHESTER 
INTERFACE 



4 LAYER 
PC BOARD 



6809 BASED SINGLE BOARD SYSTEM 



FEATURES: 



• 00B00E ADVANCED »/<» BIT SYSTEM PROCESSOR WITH 
MEMORY MANAGEMENT HARDWARE ALLOWS fOH 

ONE MEGABYTE AOORESS SPACE 

• 84K - 2S3KBYTE ORAM 

• a EACH 28-PIN SOCKETS FOR UP TO IKKIVTE EPROM 
EPROMS CAN BE 2732. 2784 OR 77128 

IN ADDITION 2KX8 OR 9>It STATIC RAMS MAY HE USED 

• SIX RS-232 SERIAL PORTS WITH FULL MOOEM HANDSHAKE 
ADVANCED 855IA ACIAS WITH SOFTWARE BAUD RATE 
SELECT OF 110 TO 19 2KBAU0 

• 8522A INTERFACE CHIP PROVIDES TWO 18-BIT TIMERS 
PLUS TWO S-BIT PARALLEL PORTS (UNBUFFERED) 

5 8 AUTO-VECTOREO INTERRUPTS FOR HIOH SPEEO I/O HANDLING 

• SO-PIN EXPANSION SOCKET 



TERMS: 



ALL ORDERS PREPAID. VISA. OR MASTERCARD 
ALLOW $ TO 4 WEEK* FOR OE LIVERY 
At>0 2 WEEKS FOR PERSONA! CHECKS 



II'II' 
t V. 4 A 
: 12V. 2A 

• INDEPENDENT S8B0BE SUBSYSTEM FOR DISK CONTROL 
1-4 FLOPPYS S* OR a' SS OS SO DO 

SASI INTERFACE ALLOWS S-4SMBVTE WINCHESTERS 
TO BE CONNECTED USING EXTERNAL CONTROLLER 
THE SUBSYSTEM USES A PROPRIETARY CMA TECHNIQUE 
FOR HIOH SPEEO OPERATION 

• FLEX OPERATING SYSTEM IS AVAILABLE 

PRICES: 

OP-Ot A8T a4K 4 SERIAL PORTS 

FLEX FOR OP-OS 

OS-OB LEVEL ONE » TWO 

FORTH 

ARTISAN SYSTEMS CORP. 
410 CROSS ST. 
WINCHESTER, MA 01890 
(617) 721-2109 

FLEI TM T»0 0»t TM MICMOWAHC 



iTitd-i) 
St so 

CALL 
CALL 
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JUST GOT BETTER 

SUMMER SPECIALS 

FHL FLEX ONLY 5 69 95 



FHL CC-FLEX has become the standard FLEX for the CoCo. Now you can buy CC-FLEX for only 
$69.95 for a savings of $30. CC-FLEX incudes more extras, more utilities, and more functions than 
any other. 



INCLUDES: 



• SBST PRICE IN THE WOULD) 

At 169 « CC-FLEX. wiin Bll these features,, .s tn> 0*4 C price anywhere 1 

1 OFFICIALLY UCBHSED TO fhl prom tec 

CC-FLEX it en official licensed FLEX from TSC ^ewery of unlicensed implema nations 

• NIW SMOOTH SCROLLING 

New win version 5 04 ia SMOOTH acroltmg Ttirs ia a feature not found on any 
Other FLEX 

' NEW VARIABLE RATE SCROLL I MO 
Vanebie rate scrolling tela you control the apeed that the screen scrolls, irom smooth to 
very fast scroll Also lh>s version of CC-FLEX is S0*e taster in scrolling then 
previous versions 

' NEW TED' T»MY EDITOR 
Included wiin CC-FLfcX il S69 95<s T60 ', whlctisujnds tor Tiny EdirOr TEO is (me lor 
small editing jobs end it (he eaaiesi editor io use of any available You van learn how to 
use ti mi resa ihen five minutes! 

' NEW 'ISM' INTERACTIVE ASSEMBLER 
ISM i j ihe program lor those interested in assembly language but not convinced (hat ihey 
need to buy one ISM ia the perfect teaching tool fo uta to team assembly language 
proglammmg Vou will need to use il *n coniunction with * book on the subject (not 
provided) However ISM includes a complete manual on tit operation 

» NEW EXTERNAL TERMINAL PROGRAM 
If you want to run CC-FLEX connected io a terminal so thai you can ger the benelitoi* 
real keyoaard and full 34 m 60 display ihen EXT will 00 il tor you EXT allows a standard 
iH'mmai and printer to be connected io the CoCo NEW EXT now supports real 
hardware handshaking 

• EASY START OR 

JuSltype ROWFLEX" or DOS 'I you lave 1 1 Oisk ROM Ouote Irom ins t.-ne 1983 issue 

Hoi CoCo Re FLEX by David Was er pg 149 M is meeasiesUo use After you receive if 

lust put it m your drive tnti type RUNTiEX" ■ 
' ONLINE "HELP" CAPABILITY 

Just lika me big mamiramaa. CC-FLEX nu a help luncllon Jusi type HELP' end 

CC-FLEX wll answer your questions and help you run FLEX without hawing io keep 

paging through the manual 
' RECOMFlOURAELE TO YOUR MUD* 

CC— FLEX'S powerful SETUP facdtty lets you Change CC-FLEX lo suit your needs and 

hardware CC-FLEX is the only FLEX inal give* you such complete conirot 

SUPPORTS ALL RIVE TYPES AND SIXES, EVEN 3~ 

CC-FLEX supports every type of dnve currently available for ihe CoCo These intrude 35. 

40 and 80 iractt stngle and douWe sided Even ihe new 3 inch Irom AMOEX We Supply 

support soltware on ihe 3 inch drive 

SIX DIFFERENT HI-RBS SCREENS 

5 1 ■ 24 and 16 * 32 with true lower esse $4 x 24 and 64 » 32 all uppercase Vou can switch 

between these screens ai wlti The dlllerent scroll types ere available for each 

screen lyp» 

SUPPORTED EY THE LARGEST 8SOS SOFTWARE FIRM IN THE WORLDI 

FHL is the largest software house in the wortd for 6809 based computer*! We have over 

100 soltware packages foi FLEX and 03-9 we support CC-FLEX tike no other 



OPTIONS AVAILABLE AT EXTRA COST: 

* DBAIIC - Radio Shack Disk Basic aoapted io work with FLEX 

This ■& standard nSOieh Basic working with FLEX Th.soniy works with FHL FLEX ai this 
lime DBASiC has everything that AS Oisk Basic has except lor Direct access files and 
those tunciions thai go with Direo access Tiles 

* SO/ASM . Fun leaiure Editor and Assembler 

SPECIAL now only S69 95* EtVASM is the best Editor and easembier lor the Color 
Computer The editor is ooih screen snd tine o^emed wmie ihe assembler is a full 
conditional macro assembler 



REVIEWS: 

Ouote irom the June 1963 issue oi HOT COCO Re F LEX by David Waster, pg 143 
"Frank Hogg Cok>r FLEX has been on ihe market the longest and has the most software 
auppoii ti is eisc ihe easiest to use After you receive >i. just put it in your dnve and 
type flUN H FLEX" " 

Ouote Jrom the March 1963 60 MICRO r*view By Scolt Norman, Pfl 101 
"I irunk CC-FLEX offers the most painless wey ol Hying cne'S hand at an advanced 
operating system for the Color Computer II oilers QUile a tew big machine" leatures. end 
opens ihe door tor a tot of applications soitwere ' 

Frank Hogg Lab brought FLEX to trte CoCo ove- a year and a hall ego it has gone thru 5 
updates Since lis original release m February 1992* FHL nol only has FLEX, we Support our 
FLEX with more software than anyone else in the world* We have over 100 software 
packages compatible with FHL CC-FLEX io fulfill all your needs TneiB rang* irom 
languages, utilities and software development tools to data base management word 
processing end business applications We guarentae these programs will work wild our 
FHL CC-FLEX and probably with any licensed version ol FLEX! 



And. there is no better way to purchase Flex lor lessft 

So order FHL CC-FLEX today end lake advantage of our SUMMER SPECIAL of 
S6B.B6 to bring oui Ihe true power ol you< CoCoii 

We will accopl Prepaid COO VlSA. M/C and Diners Please include $0 50 for shipping 
and handling 




HOGG 

LABORATORY 



THE REGENCY TOWER* 770 JAMES ST. •SYRACUSE. NY 13203- TELEX 8487 40- (3 1 B) 4747886 
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HIGH RELIABILITY STORAGE 
FOR THE SS -50 BUS 



D I S K 6 U 6 provides 128K bubble memory 
replacing a disk drive 

—no moving parts to wear out 
— direct boot capability 

— withstands harsh environments 
such as dust. heat, vibration 

— (aster than standard drives 

— utility software supplied 

Diskbub plugs into the 30 pin I/O bus. 
Flex09 drivers and boot rom provided 
Available (or only 



$825 00 



UNIVERSAL 
QATA 
x RESEARCH 

|gSJ NC 




2457 Wehrle Drive. B-68 
Buffalo. New Yoik 14221 
Phone (716) 631-3011 

Dealer Inquiries Welcome 






NEW!! QMM2 

256K DYNAMIC MEMORY 
$ 795°° 

Works In 6809 Systems by SSB, GIMIX, and SWTPC with 
FLEX. UNIFLEX. or OS9. Runs at 1 or 2 MHz. Comes 
assembled, tested, burned In and warranted for 1 year. 

Delivery. Stock— 2 weeks. Terms: PiepakJ or C.O.D. 



RBF-CACHE for OS9 level 2 

Device driver to create an RBF device with Its 
storage in RAM (acts like a very fast disk). . . $100.00 



UTILITIES- A for OS9 level 2 

Utilities to locate dump and disassemble from 
memory or files, fast level 2 PRINTERR and other 
utilities $75.00 

Specify 0' or 5V» * disk when ordering, Inquire for 
level 1 cache availability. 



D.P. Johnson (503) 244 8152 

76S5 S.W. Cedarcmal SI, Portland, OR 97223 



GREAT PLAINS COMPUTER CO. 




INFOMAG DBMS 

A data base management system specifically designed 
for microprocessor based computer systems. 



STYLOGRAPH 2.0 

The best word processor on the market today. 
STYLOGRAPH is an easy to learn efficient way of creating, 
reviewing, deleting and printing text. STYLOGRAPH is now 
available lor the TRS-HO Color Computer!! 

STYLO 2 OS9, FLEX $295 UNIFLEX $395 Color FLEX $195 

MAIL MERGE 

MAILMERGE OS9, FLEX. Color FLEX $125 UNIFLEXS175 

SPELLING CHECKER 

SPELL CHECK OS9, FLEX, Color FLEX $145 UNIFLEX $195 



FLEX version $295 



UNIFLEX version $395 



OSBORNE BUSINESS 
PROGRAMS 



ACCOUNTS RECEIVABLE ACCOUNTS PAYABLE 

GENERAL LEDGER 



FLEX 
$295 each 



UNIFLEX 
$395 each 



6809 Software Took Available!! 



10% discount on 
cash with order. 



GREAT PLAINS COMPUTER CO. 

P O BOX »1B I IDAHO FALLS. ID 43*02 I PH 120B> S29-3210 
Visa and MasterCard accepted 



1 — ^ — ■ 






VfSA 
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USER FRIENDLY UNIFLEX* COBOL SOFTWARE 

These programs will allow you the same versatility on your SWTPC computer as is available on a large mainframe 
syslem. 

They have been used and tested by virtually hundreds of businesses and are versatile enough to run any business. 
Dealers will lind it extremely simple to introduce to your prospects and your sales should increase with the 
ease ol operation and versatility of the package Completely interactive 

A TOTAL BUSINESS SYSTEM. 
AN EXTREMELY USER FRIENDLY, MENU DRIVEN SOFTWARE BUSINESS PACKAGE 



GENERAL LEDGER 
PACKAGE 

$995 


ACCOUNTS 
RECEIVABLE 

$595 


ACCOUNTS PAYABLES PACKAGE 

VENDOR PROGRAMS 

PURCHASE ORDERS 

CHECKWRITINCETC. 

$695 


PAYROLL 

$695 



* All of Our Software Runs Under Uniflex ' COBOL Not Necessary to Run Our Software 

Dealer Inquiries Invited 
ATLAST!!» ACOMPLETEANO RELIABLE 

BACKUP & RESTORE PROGRAM FOR UNIFLEX 

This program will download your entire hard disk or selected directories to floppys. crealing all directories with- 
out bombing out when disks fill up Restore reverses the process Backup has many unique options which allow 
you to tailor the procedure to meet your needs Compatible with any UNIFLEX system 



Manuals $5.00 



SPECTRA 



SYSTEMS 



Programs $75.00 
(Manuals included) 



BOX 333, EAGLE, IDAHO 83616, PHONE (208) 939-8813 

'Uniflex is a trademark of Technical Systems Consultants 



ANDERSON CtmrTER CONSULTANTS 

& 

Associates 



Ron Anderson, respected author and columnist 
for 66 MICRO JOURNAL announces the Anderson 
Computer Consultants & Associates, a con- 
sulting firm dealing primarily In 66XXIX) 
software design. Our wide experience In 
designing 6809 based control systems for 
machine tools Is now available On a 
consultation basis. 

Our experience includes programming 
machine control functions, signal analysis, 
multi-axis servo control (CNC) and general 
software design and development. We have 
extensive experience In Instrumentation and 
analysis of specialized software. We support 
all popular languages pertaining to the 6909 
and other 68XX(X) processors. 

If you are a manufacturer of a control or 
measuring package that you believe could 
benefit from efficient software, write or call 
Ron Anderson. The fact that any calculation 
you can do with pencil and paper, can be done 
much better with a microcomputer. We will be 
happy to review your problem and offer a 
modern, state-of-the-art microcomputer 
solution. We can do the entire job or work 
with your software or hardware engineers. 

Anderson Oo^juter Consultants ft Associates 

3540 Sturbrldge Court 

Ann Arbor. Ml 48105 



DATA ACQUISITION ON TH E SS50 BUS 



NOW THERE IS AVAILABLE ON THE SS50 BUS 
INDUSTRIAL QUALITY BOARDS FOR YOUR 
DEMANDING DATA ACQUISITION NEEDS 



ADC 1200 



— HIGH SPEED M BIT A/O BOARD 

— it CHANNELS Single ended or front o>tlerentwi 

— 2i uSCC CONVERSION TIME 

— B0k SAMPLES PER SECOND m single Cninnel Burst Mode 

— INSTRUMENTATION AMPLIFIER/ ReSiSlor Selectable Gain 

— Contained on Single 30 Pin Board 

— CONf IQUREA8LE in a Venety ol Computer Controlled Model 

— SOFTWARE EXAMPLES 

— tf»$ 



DAC 1220- 



- high speed i? bit o/a board 

- two independent digital to analog converters 

— 10 uStC SETTLING TIME 

- DOUBLE BUFFERED 

— BLANKING OUTPUT PULSE 

— FOUR OUANORANT MUL TIPLV uiing EXTERNAL REFERENCE Input 

— Contained on Single 30 Pin Board 

- J39S 

QPIB4800 — 

- lilt 111 COMHOLLl ft BOARD 

— FULL Talker, listener. Coniroflmi Uaater 

- u*a» me Ti99n Conttoaer Chip 

— Standard IEEE *aa Pant Mount Connector 

- Contained on Single 30 pin Bonn 

— l€S0 



INDUSTRIAL quality products 

-ALSO CP/U lor the SSSO BUS 

UtMO tne 1*09 SOFTBOARO 



WRITE OR CALL TODAY FOR COMPLETE DATA 



r&L 



FOREfGN DCALEftS 
Khrt0 Computer* • 0-55? r-rW«( Wit Gmttnlnr 

Tt *}Wb?99 
O*0*co*no AG m Zurich. S*rtU0ti*n<J 

B*)m»tmn ComDvttt/ ConauUmnlt m Cap* Tow* 
South Alrtt* • 7*J 2 i 9394 



{303)449-1 7 1 1 

6825COUNTY LINE ROAD 1 

LONG MONT. CO 80501 
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iI«I«I«I«I«I«I«I«I«I«I«I«I«I«I«I«I«I«I«I«I«I«I«I«l* 
F&D Associates _, -_ v 

1210 To** Road EVS V 

New Plymouth, Ohio 7 

45654 



ill 59T Ittl <S 

Send for free Catalog S. 

Vis* — Master Charge ~ C.O.D. £ 

"PROVEN SOPrwARR FOR MDC-1" 

The nm* driver package for the nDC- 1 now 
available incluOea diek driver overlays •• well 
• ■ e new formatter. It illoai FLEX 9.0 or 9.1* 
from 7BC to be used with singls and doubls 
dsnsity 3 1/4 end elngle deneity B" drives at 
lnhl CPU Speed. It also allows DD S" when CPU 
speed Is increased to 1.3 - 2<nht. 



nDCFL«9-l disfcstts end instructions 



S2S.00 



HDC-i 3* lr 8" DISK DRIVER BOARD FOR 530 BUS 

A The I1DC-1 rune FLEX 9.0 or 9.1s from TSC. It 

•, uses 1791. 93, 93, or 97 snd ths new 8PIC92K.B 
• single enip dste espsrator which la s much 
" lower cost thsn popular chip sst ssparetora. 
It also has write precomp and interrupt 
Circuits thst el low use of s609 6VNC 
instruction. Board runs 6600 FLEX 2.0* and we 
have patches for 8" t, DD 3". This bosrd is 
Idsal for BSD or ESOC evateme using either 4 or 
16 addreaass per slot. 



V HDC-I bare board, doc, end 9214B 



SS7.30 



add S3 s/h, OH rss sdd 3 percent tax 
•Tm of Technical Bvstsms Consultants, Inc. 

•I«I«I«I«I«I«I«I«I«I«I«I«I«I«I«I«l«I«I«I«l«I«I«I< 



SOFTWARE . 
* HARDCORE 



" FORTH PROGRAMMING TOOLS from the 68XX&X "' 
" FORTH specialists — gel the besll! " 

NOW AVAILABLE — A variety of rom and disk FORTH systems lo 
run on and/or do TARGET COMPILATION lor 

6800. 6301 6801. 6809. 68000. 8080. Z80 

Wrileorcall (or information on a special system to fit your require- 
ment. 

Standard systems available for Ihese hardware — 

EPSON HX-20 rom system and target compiler 

6809 rom systems for SS-50. EXORCISER. STD, ETC 

COLOR COMPUTER 

6800.6809 FLEX or EXORCISE R disk systems. 

66000 rom based systems 

66000 CP/M-68Kdisk systems. MODEL M.' 12/16 

IFORTH is a refined version of FORTH Interest Group standard 
FORTH, laster than FIG-FORTH. FORTH is bolh a compiler and 
an interpreter. It executes orders ot magnitudes taster than Inter- 
pretive BASIC. MORE IMPORTANT. CODE DEVELOPMENT 
AND TESTING is much, much fasler than comptved languages 
such as PASCAL and C. It Software DEVELOPMENT COSTS are 
an important concern lor you, you need FORTHI 

tirmFORTH** is for the programmer who needs (0 squeeze the 
most into roms. It is a professional programmer's tool (or compact 
rommable code for controller applications. 

f* IFORTH mk* firmfOftTH are trademark* or Tetooi MicrosysieTO 
" FLEX .a a traormatk of T«cnnc*r Systems Cor^uKams. inc 
* CPM-68K is vadernarti of Digital ftftsaarclt Inc 



THINKING ABOUT 
SOFTWARE ? 



THEN SEND FOR OUR 
LATEST DATA SHEET 
AND PRICES 




LUCIDATA SOFTWARE PRODUCTS 



lucidata Paaca 



Version 3.1 (UniFLEX") 
Version 3 9 |FLEX9") 
Version 3.2 |FLEX2~) 



(5) (8") 

$300 
S190 $205 
$150 $165 

$250 



Pascal HOM Package (including license) (rem 

Software Utilities INCLUDE. XREf and PROFILER $ 25 each 
plus media charge $ 15 $ 25 

COPYCAT copying utilities (CP/M lo FLEX etc.) $ 50 $ 65 

TEKPAK Tektronix Compatible graphics package $100 $115 

Prices include Airmail Postage anywhere. VISA and MasterCard 
accepted. (EEC countries should ask for Sterling price list.) 

' f L E X ■ndLniFLEXari Hade matRl at TschnitBl Svi lom i Coniull*u1» 



UCI 



ddhd 



LUCIDATA LTD. P.O. Box 128 
CAMBRIDGE CB2 5EZ ENGLAND 
TELEPHONE (0223) 841906 



tFORTH® 

from TALBOT MICROSYSTEMS 
NEW SYSTEMS FOR 
6301/6801, 6809, and 68000 

— IFORTH SYSTEMS < - 

For all FLEX syslems. GIMIX. SWTP. SSB. or EXOHcisor Specify 
5 or 8 inch disketfe. hardware type, and 6800 or 6809. 

" tFORTH — extended fig FORTH (1 disk) $100 ($15) 

with fig line editor. 

- tFORTH + — more! (3 5" or 2 6* disks) $250 {$25) 
adds screen editor, assembler, extended dafa lypes. utilities, 
games, and debugging aids 

" THS-80 COLORFORTH — available from The Micro Woilts 
•• firm FORTH — 6809 only. $350 ($10) 

For target compilations to rommable code. 
Automatically deleles unused code Includes HOST system 
source and targel nucleus source. No royalty on targets. Re- 
quires but does nol include IFORTH + 
" FORTH PROGRAMMING AIDS— elaborate decompiled 150 

" IFORTH tor HX-20, in t6K roms tor expansion unil or replace 
BASIC $170 

" IFORTH'68K tor CP M-68K 8" disk system $290 

Makes Model 16 a super software developmenl system. 

** Nautilus Systems Cross Compiler 

— Requires: tFORTH + HOST + at least one TARGET: 

— HOST system code (6809 or 68000) $200 

— TARGET source code: 6800-$200. 6301 6801— $200 
same plus HX-20 extensions — $300 

6809— $300, 8080/Z80--$200. 68000— $350 

Manuals available separately — price in ( ) 
Add $6 system for shipping. $15 lor foreign air 



TALBOT MICROSYSTEMS 1927 Curtis Ave.. Redondo Beach. CA 90278 (213) 376 9941 
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*** NEW 6805 ALL CMOS CARD *** 
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SS - SO BUSS COMHtCTOR 



l g 



CPU-S-B 
CPU-5-P 
CPU-5-r 

CROSS- USSEMSLtRS 



Blank card with document at ion 

Partial card (parts Marked ■■ not incl.I 



sn.oo 



S2I9.00) InCludee rPROM Monitor 
full card with all parta ahown (fully eaaa«blro) 5349.00 and IIS vac Power Pak . 



(or rxcx lie) TSCI 440? eyate- 



S O F TWA R E 

VDISK Trail ulindid aiaorr ■• a 

■ upar fiat disk df In 
410? aourea 4 obtacl IIO.DO 
HOT oblicl I ?? .00 

OUTSIDE MODEM P ROC RAH Incl. aourea 
UniTLEI union 1100 00 

fLTX Timor (100 ( 410? « 30.00 
HAYES SMART MODEM 124? 00 



St SO. 00 



HARDWARE 



NIV MEMORY PRICES TO INTRODUCE VDISK 

S-R/R without aiaory chip* 1120.00 

with «K NMOSI1MHZ 4 14? 00 

with 1 4K NMOStlMHZ 4 1?? 00 

with 32K NMOSt2MHZ »2?» 00 

with 4IK NMOSI2MHZ «3??.00 

Birt Cttd « 4? »0 



CROSS ASSEMBLERS (or 
rum on 410? fLEX 



4 100 . 



4101 
• ISO 



4 I OS 

00 



TV. EDIT Screen oriented Editor 
tor FLEX 410? • II 00 

Plaaaa a pacify J" or •" 01 alt whan 
placing ordar. 



Finn no It 
that a 4100 
Or dart laaa 



C M I E» 3 

whan ordering 
Ml n I sua I • 
t ban t ha ■ 1 n 1 1 



ba charged an additional 
ha nd 1 I ng 

4114P-3 2MKZ 111. SO 
20I4P-2 2MHZ 410 .SO 



IC'a 

In effect 
ui will 
410.00 (or 



Eilindir Card* aoeeao with loot 

ss-so/soc » 

SS-JO • 

SP-1 Prototype Board A/T <1 

SP-1 Bare Card 4 

33-50 Wire Vrap Board B/C « 

SS-30 Wire Vrap Board B/C 4 

4102 Super CPU A/T 42 

4102 Super CPU B/C 4 

Video RAM. B/C 44? 00 A/T 41 

Parallel I/O. B/C 44?. 00, A/T 41 

SS-JO Backplanee 4,4.1.12.(14 po 
9 4S.00 per elot w/o eonnaclo 

SS-30 1 poe 8P w/o connect. I 

Transition Card 44? 00, A/T 4 

Holex Cold Male 41 40. Feoala 4 

Molea Tin Male f .40. Teaitle t 



e aid 
33.00 
23 .00 
?3 . 00 
4?. 00 
3? . 00 
20 . 00 
33 . 00 
3?. 00 
?S 00 
3? 00 
• I I Ion 
r a 

3? 00 

?3.00 

1 (0 

30 



2714 IMHZ 

2714-1 2MHZ 

I44I03C2F 

48602 

4>B0? 

4SB2I 

4IB 40 

eSBSO 

74LB440 



4 4 
4 1 4 
413 
410 
4 IS 
4 4. 

• 12 

• 4 . 
I 1 



30 

30 

00 

00 

00 

30' 

00 

73 

23 



THOMAS INSTRUMENTATION 



lot EIGHTH STREET — AVALON. N.J. 00202 |«09I 967-4210 
NJ RES. INCLUDE 5* SALES TAX 

AtM» J Wnli tor Ckrrti la CWir 

CONT. USA INCLUDE SJ.OO SHIPPINC. CANADA MOO. FOREIGN $12.00 
MASTERCARD. VISA, and COD. ACCcPTED 
Send 420 00 to receive (ull doc uae n I a I 1 on . eeheaatlca. 4 
Hit Ingi (or all board* currently In production 
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SPECTRUM 

PRBJEBTS 












Basic Aid Colorcom/E 

"An excellent program "Out of thousands of programs, 
and fine utility." this program. .. SUPER !" 
Rainbow Review -Aug. 82 SOUS Review- Nov.8?. 

Sm|]e control kejr input ol 1 smart communications package 
BASIC commands \H 95 Disk or Rompack $49 95 

Spectrum Stick CoCo/EAD 

"More like arcade joysticks Color Computer Editor, 

than anything we've yet Assembler and Debugger $6 95 

S£- U Spectrum Paddle 

Response and control put the jor For quicker side-to side action 

back in color computing. S399S and higher SCOreS. $1995 

CALL NOW SIXD TO 
212*41 280? DIPT. C2 93 - IS 86TH DRIVE 
FOR FIST DELIVER* WODDMVEN. N.V. 11421 
III orders plus (2 shipping NY residents add sales lu 
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CH'IRATECH SCIENTIFIC INSTRUMENTS 54 
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META LAB 59 

MICROWARE SYSTEMS CORP 4,25 

CMEGASOFT 53 
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SMOKE SIGNAL BROADCASTING 7 

SOFTWARE CONSULTANTS 48 

SOUTH EAST MEDIA 43,44,45,46,47 
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SPECIALTY ELECTRONICS, INC 50 

SPECTRA SYSTEMS .59 
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CHECKOUT THE NEW PRICES ON THE BEST BARE BOARDS AVAILABLE!! 

(THEN TRY SOME) 



8" DOUBLE DENSITY DISK CONROLLER- $5000 
5 1/4" DOUBLE DENSITY DISK CONTROLLER -$50 00 
DMA INTERFACE -$32 0o 

64K DYNAMIC RAM BOARD - $5000 
6809 CPU BOARD -$4500 
MOTHER BOARD- $650° 
6845 VIDEO DISPLAY BOARD -$4500 
6847 VIDEO GRAPHICS BOARD-$450° 
DUAL SERIAL I/O BOARD-$25QO MULTIPLE I/O BOARD -$40oo 
MODEM BOARD-$30oo 30&5O PIN EXTENDER BOARDS -$250°ea. 



•All Boards for the SS-50 Buss 

• All Solder Masked Both Sides 

• All Silk Screened Nomenclature 

Data Systems "66" 

2316 Diversified Way 

Orlando, Florida 32804 



'Full Documentation Included 
» VisaA Master Card Accepted 
•Add S 2 00 for CO. D. 



/MJ « 425-6800 JSJ 

Florida residents add 5% sales tax. Prices effective Febuary I. W83 



•Add S4»_o for l!.S. Sh ipping 

•Add S5°-P for Canadian Shipping 

•Add Slf|0_° fur Overseas Shipping 

Data Systems "68" 

2316 Divers Iliad Way 

Orlando, Florida 32804 



COMPUTER EXCELLENCE, INC. 

IS PROUD TO PRESENT A SUPERB 

256K MEMORY SYSTEM 

FOR THE SS-50 OR SS-50c BUS. 

Now any 6600 or 6609 system can have up to a MEGABYTE 

using our sophisticated new 2 56K memory system. 

1 13— j23§llllll 1 1 J Ml i I 

I ruKiTi P : i I'fi 

JIJ " m •lILIlTill 
U? II tl 1 1 i 




mm n ii 

rWflfffTlWf^rW^r^^H^^T^rSW 



Runs 1u8 speed: 2MH>, no MRfJY. no interrupts and SIM Macules a refresh tide 
EVERY system T clock. Works with any processor board, with or without 'DATs' 
High speed DATs on board, slandard. Works with any SS-50 bus. wilt) ot without 
attended addressing lines. No cables or bus modifications. Board a QUIET: over 6 ut 
of ceramic decoupling espao taitte. All gold bus connectors, fully socketed, solder 
masked. Does not use the double height sockets. Sockets are selective gold plated 
for reliability Assembled, tasted, ready to go Ready to work with the 75KK 
RAMS when they become available. Use ell ine memory induing SEODO SFOOD 
no useless banks. Memory management scheme compatible with SW IPC and GIMIX 
Virtual disk drivers, memory diagnostics supplied with board. Software is on 5 inch, 
SS. SO. 35 track disk lor FLEX. Provides up to 3.750 seders of virtual disk storage 
at RAM speed. Requires less than 1.2 Amps Irom your systems » 8 veil bus. Many 
configuration options. 

And it's ready NOWI Shipped from stock! 
Introductoiy price: $895.00 
Including software, users and maintenance manuals or send $15.00 for users 
manual, applicable toward purchase pnee. COO, Cashier's check, personal checks 
must clear before shipment. Florida tesidents add 51* sales tai 

48*1 N.E. 12 AVE.. FT. LAUDERDALE, FL 33334 (305) 922-«8Q9 



FIRST CLASS 

INTELLICOM 

INTELLIgent COMunications Program 

INTELLICOM provides you with (he capability of intelligent 
computer tocomputer communications Irom both a termin- 
al emulation and file transfer standpoint INTELLICOM sup- 
ports several file transfer protocols that facilitate the transfer 
ol both binaty and ASCII data. Since INTELLICOM is menu 
drive, it is a breeze to use and understand With INTELLI- 
COM you will be able to communicate with the various data 
and timesharing services such as The Source and Com- 
puServe. Additionally since INTELLICOM supports the 
protocol used by virtually all remote CP M systems around 
the world, all users can immediately begin to take advantage 
of the wealth of public domain sotware available on these 
systems. Current, or potential, users of CompuServe can 
transmit and receive both binary and ASCII data with full 
error detection and recovety. The checksum protocols allow 
for the verifications of data blocks transferred (assuming 
appropriate support on the host end). This feature will be of 
great value in those applications where data integrity is para- 
mount. INTELLICOM's documentation includes a detailed 
description of all protocols used along with machine readable 
examples of host pseudo code. A telephone directory and 
dialing facility compatible with Hayes Smarimodems is sup- 
ported. 

Pric*: 039 at FlEX Varalon SS9.9S. kdkt Js 00 COO 
JOTO ASSOC) ATOES. 1<M Lacuge Or Southing^". CT 064(9 



1203.621-80701 
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TO REALIZE THE FULL POWER & PERFORMANCE OF THE 6809, LOOK TO GIMIX. 

G/M/X OFFERS YOU A VARIETY OF SSSO BUS COMPONENTS AND SYSTEMS. 



OS-9 GMX HI 

TH MX MM C*U ■ w dOMM C ■ ■AMUfr^ M. UuSVfctkfcia package to 
8to iitoiiau to System OiUimui pis protection oj OW sysm ant) cuter users 
•torn cristas caused oy 6fnn In WtVttusl users P"V^"^^MffV^ 
Ml (CTU &&>tT*are) 433iir J169B 01 

•nHuBerr i/o nooMM bomos i p— sgtoti ura^itby reducing 

Mfcrnfls to Ins Host (autlariflrj dab traistos. and data prBjIraxstng. Wees 
txtode on bard frmwi. rVrjarea syston drivers. J ^«™ fc . 

#113portRS232S«rtt(SS30) ^IT^ **» 11 

f1?4portP««(SS50) miKl** ,r JS31.1I 

OS-9 GMXlll drhara . . (Irouded whjn purchased wtti GMX III pacta*) . $200.00 
OS-9 Level 2 users - conbet GIMIX to system rajutwarts and avakMeViy, 

19» 6MX M 979 SYSTEMS: Al Include GMX 6609 CPU III and OS-9 GMX III 
(#0i): a #11 3 pwilr«*(«W! serial I/O & cables; li9Ctessy Chassis; 192KB Static 
RAM. #68 OMA contralto, all necessary cantos, power regulators, and War pta*s. 
The OS-9 Editor. Assart**. Oeougow, BASlC-09. ana RUnB are Included. 

#79 wrrhduai 40 track DS00 drives 8UII. rrr T11 

•79 whUduaieo track 0S00 drives dnSi/p imM* 

•79wrfrit888''()uairJrlyeDiskSystoii TTTT . . 17598.79 

t79wrrht^l9MBW)rer«iersuC«ystBrT\4one80l«*OSOOdrrve S8S9»79 
UnflEX to the GMX 6809 CPU III and IntoigBrt I/O Beards Is ti Mtpnet 

OS-9 GMX I; OS-9 GMX II; FLEX; and UnlFl£X 

T» »0S GIMIX 6809 PI US CPU Board $578.05 

Options GMX DAT 133.00 SWTPCOAT SIS .00 

9611A $31200 9612 $265.00 

(4S64K8 GHOST SYSTEM Wuota 10b CPU. #19 Classy Ctesa. 64KB state RAM. a 143 
port serial carfl & cabas f68 OMA Canton . al racesaery cabas . power regutaars . and Mar 
PBW: GMXBUG monaa. FLEX, and 0S9 GMX 1 You can software setae* ether FLEX or 
OS-9- The OS-9 Editor. Assent**. Oabugoa. BASlC-fl9. an) RUNS are also txtrteri 
(49 wt>i dual « track OSOO drives $439849 

(49 wWl dual 80 track OSOO drives (4CSB.49 

»4»*tn»88 8'0ual0*ve0KkS r 5«m $5996 49 

#49w»i«0 19MB VVMJwlst Suosystere & one 80 track OS0O*M> $7398.49 

(09 128K8 SYSTEM Indudas *ft CPUwQAT f 19 Ossy Oxasss: 128KB of stelfc RAM. a 
•43 2 port semi card & cabas. 168 OMA Carttroajr. al weary obis, power reguBtors. 
and Star {**». GMXBUG montor. FLEX; and OS-9 GMX II You can software select ether 
FLEX or OS-9 T>e OS 9 Editor, Assambtar . Ctecuggs. BASjC-09. and RUNS, and GMX-VOSK 
tor FLEX are Included 

OS wifli dual 40 track OSOOdrlves $4998.39 

#39 wflh dual fJ0Var*DSDO drives $538.39 

(WwrBiieea- ftjalOrtveOtskSyslern SSS63B 

#39wflhl90i9MBWtacfardBr subeysam & ora 80 tack OSOO drive $7998 39 

UnlFUEX, avaibote at extra cosi. requires 8" or WintfBstor drives A signed Iters agnarrani 
with TSC Is required before shipment 

You can add to any OIUIX system RAM. 1/Os end other options, or 
substitute nonvolatile RAM. OIUIX will customize to your needs. 

C0MIN6 SOON: Contact GIMIX for price and avataUBy on 40MB and 72MB Winchester 
(5V.") diva. nreveaDta pack Wrtitaswv 256KB static RAM beams 

Al GIMIX systems are guaranteed for 2MHz oparatan GIMIX systems Include dxunHitacun 
for al boards aid software m a GIMIX birder All ORrVES ARE 100* ItilkU AND AUBKED 
8YGIMIX 

All 80ARDS ANO SYSTEMS ARE ASSEMBLED. BURNED* . AND TESTED. 60LWVATHI 
BUS CONNECTORS ARE USED. 

to oaaai tr Hal see o«a or yrjtpr oflcei or ust vour wsa or iwstw CHWci pan 
«»)■*) mm" croon tear US aim tea IS ranang a nor b »«ar sax oa m* 
adn add $10 tenant > «4» s i*0* $300 00 Kntji ordin am COO X «• U snppa m biwy w 
FieooCOUKT ati»wa<Mn>)ia1*dkit At utars nisr t» m^» ta U S Ink PkaanaaM 
ttngn BVJOs M (Mr attng. MOlSamki tar a*«*r»o «t tmta *MM wnng nowy or cMOa 
dm cnaeink «mrt n t» U S Ow tar* a In Cv*anM ana iOBH 8M> 01 Ovajn. 231 S 
U£aM StM. Ovobd l eoea) amn I73-330JJ Wu or Uskr Ouro: *x cqM 

EJOWrr aODHS: ADD $30 fW SOKr (WKBI SUFfUES 

GMOI Inc lepra f» nft t> atar^a mm tormi and praio <y*-» ,> a any m wfMa 
t/Wf nojDI 

AuntCESAKFOS CHOGO 



cimix 



Choosa from GIMIX' wide virlely of rystotn components. 



The eMCX CLASSY CHASSIS #19 ants* of a fteiryw*/r1 afurnkun cabna. 
vdogi trro-nBonam power suppfy. and SSSO Motner board «*i baud rata gen- 

•ratt board $1386.19 

Tilf* 0b* regulator art and cabas $88.12 Baud rats ganarator card $88.93 

UtsUK eveta Mctar $38.23 F«ar ptjts $14.93 

Back panel conractr otjtae (spooly) $8.60 bOHiopBon $30.00 

MEM0RCS (SIMK met «•*> State RAM) 

#87 64KB NMOS STATIC RAM board $478.(7 

#64 64KB CMOS STATIC RAM beard w/baflary back-up $888.64 

#34 8K PROM board S9S 34 

#32 16 socket PR0M/R0M/RAM board $238.32 

I/O Bowdi (see above for inteageni i/Os) 

•41 Single port serial. RS232/20ma current Imp 

#43 2 port serial, RS232 

■46 Sport serial. RS232 

#42 2 port parallel 

•AW port parallel 

HO serial. RS232. RS422. RS423 

#92 SSOA serial. RS232, RS422. RS423 

•54 A0LC serial. RS232. RS422. RS423 

Each cable wMi conractus for back panel mounting (specrty board) 

0ISK CC4CTK0LLER S 

#68 DM A (toured m al sysnms aoova) 

•28 dDI dens u wu r a i wl 1/0 (5" drfves orty) 

•68 sJngto dens unvam a d 1/0 15" and/ir 8" drives) 

(48 same as fit bul tor b dnves onry 



$88.41 

$128.43 
$31(46 
$88.42 

$198.48 
$844.80 
$254.52 
$268.54 
$24.96 

$588.68 

$298.28 
$228 58 

$199.46 

Cat* sets 8" w*h Back Panel ccnatr s&Zi 

tor two 8" external drives sw.26 

tor two 5" drives $34.96 

SOFTWARE: GIMIX ensusVe versos of 0S-9/GMX I. II. Ill & FLEX are tor GIMIX tardvrara 

only Al vrj*ns of OS-9 nqufre me #68 comrnir* 

When oroered **1 any controfta , FLEX b {30 00 



GMXBUG PHOMs and rranjaf 
Boot or Video boot PROM 
OS 9 GMX l 
Edftar 

BASIC-09 



$36.00 UNIFLEX boot FHOM 

$208.00 OS-9 GMX II 

$125.00 AssmUer 

$200.00 RIJNB 



$98.05 

$89.00 

$508 00 

$126.00 

$108.00 



DISK DRIVES FOR BIMDC SYSTEMS - came** wtn cabas and power regulators 

5 DS0040 track 2 lor $900.00 

5" OSOO 80 track 2for$1300.00 

»88"Dual8" OSOO ortves, cabkiei. power supply, *o£*r $2698.88 

Cabrtelony $848.16 220V 50H* Opdon.adO J38.00 

Filler pete $14 83 Cat* tor 2 drives $44.82 

Cable lor 4 drives $87.84 Cable tor cabinet to maWrame $45.81 

WINCHESTER SUBSYSTEMS: tor use only t\ GIMIX systems wMh 166 

DMA control let 

(90: includes one 19MS drive. Interlace, and Software 

•91: nduds two 19MB drtrcj. Interfaee and Sotlware 



$3588 80 

$5218 91 



Contact GIMIX tor price and avataoHfty of other forthcoming subsyslsma 



OTHER BOARDS 

•76 GHOST 80X24 VIDEO BOARD 

VKSOptntoMoarOs 

#03 6800 CPU 

•086800 CPU wdhttrars 



S396 75 
$56.86 #33 30plnProtibI»ds $38.33 

$224.03 
$288.06 Baud rate optkn. add S38.00 



•08 RELAY DRIVER (board, bracket transferrer . and 31 relays) 
•86(08 board bracket. irarerlbnTBi . wtttart relays) 
•esOPTObcan) 
WtlDRUSHEPROMfaMfiRAalMER 

Brter 11.00 2"! 



$1128.08 
$538.88 
$341.88 

$375 00 
$6.00 

OIMCX DOES NOT OUAHANTO I^FJCRItAllCE OF ANY CtMIX SYSTEMS. BOARDS OR SOFT. 
WARE WHEN USED WITH OTHER fttWUFACTURERS PRODUCT 

00NT SEE IT777 ASK! OUR BROCHURE HAS MORE COMPLETE OSCPaFTBtiS ANO SPECS. 

PHONE OR WRITE TODAY FOR YOUR COPY 

a*ac<B «« os-J •? noaxu <t tmai in e n Dn *a uuiofoa nc rux m urfUJ <• nonao <t 

GMO rjCSt OKI CUSVOUSSS «i UnblBU Be 



inc. 



1337 WEST 37th PLACE • CHICAGO. ILLINOIS 60609 
(312)927-5510 • TWX 910-221-4055 
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The Original FLEX™ for Color Computers 



* Upgrade 10 64K 

' RS to FLEX. FLEX lo RS llle transfer ability 
' Creale your own character set 

* Automatic recognition of single or double density and single or 
doubled sided 

' All features available tor either single or multiple drive systems 

' Sellable Disk Drive Seek Hates 

' Faster High Resolution Video Display with 5 ditlerenl formats 

' Save RS Basic from RAM to Disk 

' Move RS Basic lo RAM 

' Load and save function on FLEX disk 

' 24 Support Commands 12 with Source Text 
External Terminal Program 

Languages Available 
Pascal. Fortran, RS Basic. RS Assembler. TSC Basic. TSC Assemb- 
ler. Relocating Assembler. Macro Assembler. Mumps 

It you are Ined ol playing games on you' TRS BOC Color Compute* or ruin Ihal you are 
hanacappwl &y Ihfr limitations 01 Irie RS BASIC m Irving to wr-re a Program mat w.n alio* v o*t 10 
acliiallfUSElhBCotarConirJulKaiilCOMPUTEHYOUnflEnEADVTOMOVEUPTOTHE 
FLEM qperaliot) System II you want to naye HEAL PROGRAMMING POWER .iimq an 
Eilremely Powerful Business BASIC PASCALS C Compiler* a >UH tfn* n Mar-r» AsMmbtoi 
with a L«biary capability iOytHta'entXconiir^oijRlv reinventingtrie*ti*e* YOU ARE READ*' 
tO MOVE UP TO THE FLEX 9 Opeialmn Syslem if yau ynuia nu m «*■ •» YOU HE All v 
COULD USE A COMPUTER IN YOUR BUSINESS or begm id mtU your Compi/ei ilart 
PAYING ITS OyVN WAV by doinq. sortw Cctmpulo' UVo*k tori tttt rruk ,i •■■ ' busne39«S 

around you men a) WotoptocB^smg Payto'l Accounting Inypnloiy elc Itien ¥0u A*tL 
READY TO MOVE UP TO THE FLEX9 Donating 5 (Hem Haw » IMTA-COMPti.» ttie oat ' 

DATA-COMPf FLEX9 Cfirwran roc llw TRS 80C Color ComouWi *»s ««itjnwi V" tl.f 
SEWOUS COMPUTER USEH. w.ir> leaiures ikeqieaiiv increases splat Screen WITH 
Lovrer Case tellers so you can pur a FULL P/e^u on ONE Screen or see SEVERAL p,tt,y 
qiapns al the same Itete win lealmes like p*x>vdir*g a FULL Keyboard so yau have FULL 
ControTol your Coo cuter AN Oris Programs NATURALLY wrllio<Jtneei1ini|achailfo seewhai 
Key Conlblrtalion *.l! g,.e you what lunclton wilh USERORIEIYTFO luntllnns 10 make iJSrnQ 
IPie ODeral.no Syslem natural hue Having. Ihe Contpulei AUf DWAt ICALLY dyler-TOne wlial 
lypeul Diskts being usedm what type of UiskOfive and woimiiici accoromqiy rainui Ural you 
nave 10 specily each and every thing ler it or lil,e navrig ineCutnrjulei worn * ill- Ihe Pmiipi you 
have. been using all along wrllhcul younayinaro lenlne newOpiiraling SySlefn ^nati^lnpie etc 

"FLEX Is a trademark of Technical Systems Consultants 



DAT A. COUP ha* everything, you need lo make your TBS-ftOC Color Computer WORK 
tot YOU; Itom Pane arvd Pucn lo Full. Ready To Use SYSTEMS OATA COMP deuoni 
telle aaialCM. and SUPPORTS Compuler SYSTEMS, not |U»I Software. CALL DATA 
COUP TODAY lo make yout Comyiuier WORK FOR YOUI 

Syalem Beouinmanis 

FLEXt Special General Vernon . Editor « Assemble* Iwhich normally is« lor SW 00 

ea I Siwoo 

F MATEIRS) FLEX9 Conversion flout lor Ihe RS D«» Cont/oiler 

wlien purchased welt Special Gennfal FLEX9 Sys S4995 

when ptircnased w*nou1 Ihe General FLEX9 Sys $59 95 

Set ot Eight eaft RAM Chips x Mod Invrnc'ions V59 95 



Color Comoulor with 64K RAM and £ XT BASIC 



SPECIAL SYSTEM PACKAGES 



&3993S 



eiK Radio Snack COLOR COMPUTEH. Radio Suae k COLOR DISK CONTROLLER. • Bi«k 

Drive System Special Genual vetslon 01 FLEXt FMATE(RS) " and a Bo« ol 10 

Double Bens ly Diskettes, a COMPLETE, ready lo run SYSTEM on youc Color TV Set 

11079.9b 

mS* DRIVE PACKAGES elc 

Trwjse Packages Include trie Radio Sriat. Dis* Controller Os. Drives tmth Power Supply and 
Caoifiel arid Dish Drive Cable 

PAKal I Single Sided Oouole Density Sys S44995 

PAK «2 2 Single Sided Double Density Sys $749 95 

PAK .3 I Double SrdW Doufiie Density Sys J569 95 

PAK .4 2 OoiyOlo &dtsd Double D«ns«y Sys $919 95 

PAK »S J Qume Tn«. Una DoiOle Sidacl Double Densii, Sys 1749 95 

PARTS ANO PIECES 

RadmSnaCk Drsk Controller SI7995 

I Smgie Sidee Ooubie Oen&ily Disk Onve Tandon $249 95 

1 Couple S«ed. Ooubla Density Disk Drive Quote $J49 95 

1 Ounw Thuil«p Double S'fled DouOle Density S?79 95 



Scraan Clean Clears Up Video Oislodon On Your Color Comoulei 
SirXlte Oiive Cabinel vrnlh Pcnaer SuPP>y 
Doubit: Onve Catnrtfll ivilh Power Supuly 
Sinow Orrve Disk Cable Irx RS Conltoflet 
Dootae Onve OiSk Cable 101 RS Conlioliei 
Mtto Tech Prods Ine LOWER CASE ROM AdaOler 
Radio Snack BASIC Varlron 1 1 ROM 
HadW STiank Frlendact Basic ROM 



$39 95 
$29 95 
$109 95 
$2495 
$3495 
574 9$ 
S34 95 
HB95 



TERM — AN External Terminal Driver is FREE with purchase of F-Mate 



LAST OF PRODUCTION!!! 
!! LIMITED QUANTITY !! 



SWTPC 8212 & 821 2(W) 
Intelligent Terminals 

Data-Comp Has Bought the 

Remaining Supply of 
SWTPC 8212 CRT Terminals 



If You Need an 8212 

We Have Them 

»n Stock! 




PRINTERS 

The Epson NlX-$0 
$425.00 

11. e Epson MX-100 
$725.00 

MX-70 S355 00 MX-80 FT $575 00 

Verbatim Diskettes. 



* Son &**ioi o.ajk* 

Singt* SicU Sfflle C^nt.ly t? 7S *• 
Sin^li Sid» OouDI* Oansiiy S? 7S *a 
OoutiKt SiO* DtMibl* Qvniiiy U 4? *a 
Plastic Sl« •«• B«« t? 00 m 



& San SexioT Di»h» 

Stnqic Sid* Single o#n«ity S3 ?5 ■• 
Single &>0« Ootjbiti 0*n*riy S« 10 *• 
Ooubit Sid* OQubl* Ovntily S4 7*, •* 
PiiilK LitHitv er>» J5 00 •■ 

fOrertqn Oia«f% Add 10*. Su-teJC* 70"» A'i MeVl 



DATA-COMP 

P.O. Bok 794 HIXSON. TN 37343 

1-615-842 4601 



EM-82 Video 
Terminal 

Emulates the 8200 Serier «rom SVVTPC 




Data-Comp — South East Media & 68 Micro Journal Are Divisions of CPI 



68 Micro Journal 

5900 Cassandra Smith Rd. 

Kixson, TN 37343 



Second Class Postage Paid 
At Chattanooga, TN 
ISSN 0194.5025 










— HELIX W l 

r-^^H THE MAINFRAME 
^p^^L • Industry Standard Optima Cabinet 
^ • Largest Constant Voltage Power 
Supply In the industry 

• S-64 Bus gives 16 Bit Power and 
S-SO Bus Compatibility 

• 10 Main (S-64) Slots 

• 14 I/O (S-30) Slots plus 2 On-board 

• On-board Baud Rale Generator 
to 38 4Kb 

K . Space and Power lor two 5V< Disk 

^L Drives 

^k • Pull Address Decoding tor I/O Slots 

^^ • Two RS-232 Serial and Two parallel 

Pons On-board 

• Single Board Construction for 
Reliability 

• Faraday Shielded Bus Lines give 
"Text Book Clean" Signals 

THE PROCESSORS 
6809 

• Standard 2 MHz Operation 

• Standard DAT Compatible with 
GtMIX andSwTPC 

• Standard 6840 Interval Timer 

• Standard 1K Scratchpad RAM 

• Standard Clock/Calendar with Battery 

• Provision lor Programmers Console 

■ 

The HELIX'" computer system represents the latest advance in S-50 
bus computer systems. Relying on the physical nature of S-50 bus 
connectors to guarantee compatibility, the HELIX adds 14 bus lines 
(becoming S-64) to allow a 68000 processor to operate with full 16 bit 
data transfer and 24 bit addressing, while at the same time providing 
full interchangability with existing S-50 components. 
Offered with a selection of processors, memories, and peripheral con- 
trollers, a HELIX system can be configured for applications ranging 
from advanced hobbyist to multiterminal time-sharing 
Designed to offer the utmost in speed, reliability, and utility at a 
reasonable price, it represents a new standard of quality for those 
who require a professionally designed computer for professional use. 

THE POWER SUPPLY THE MEMORIES THE PRICES 

• Ferro-resonant Transformer lor Line Noise DM-64 Because of the variety ol configurations 
and Under-Voltage Protection • Field Proven possible, lull pricing cannot be given Rep- 

• Conservative 25 Amps at 8 5 Volts • Proprietary Memory Control Logic resentative prices are 

• Conservative 5 Amps at ± 16 Volts • Fully Transparent Refresh 

• ConservativeComporient Rating lor . Tested at 2 5 MHz Operation • 64K 6809 HELIX $2495 

Reliabi ty DM-512 

THE COMPONENTS ■ 512K Bytes on a Single S-64 Board • 256K 6809 HELIX $2895 

• Fully Socketed • 16 Sit Power and 8 Bit Compatibility 

• Gold Plated Bus Connectors ■ Runs in Existing S-50 Systems where • 512K 6809 HELIX $3750 

• Only "B " Series 6BXX Components Used Physical Space Allows 

• Only Top Grade Logic Circuits Used • Full 24 Bit Addressing 

• IndustnalGrade Components Throughout • Fully Transparent Refresh 

HAZELWOOD COMPUTER SYSTEMS 

907 E. Terra, O'Fallon, Missouri 63366 (314) 281-1055 

Dealer and OEM Inquiries Invited We support our Dealers. oot.mn i> • mutm** at scientitw-Aiunt. 





